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:r.::le ^ext r:ar-e 



c ^ o Q 



: i du a 1 s , divide:' a 1 :r. c s e qu a 1 1 "b e t w e e n 



ry teachers and 20MS'jltan::s . A strcn^ eizor:: nas ceen 
r.ade cn ".he car" cf all "o r.ake the cor/cen" cd this text 
Tiati-rial r:ather.a':ically sc'znd, appropriate and teachable, pre- 
linlnary versions wi^re used in n-jiTiercus classi^ocris both to 
strengthen and to r:cdify ti^.ese Judgn^ents. 



r.atics reall; 
more err.phasi 
sentation of 



.3 "esigned to give the pupil a r:uch broader concept, 
1 traditionally given at this level, of what niathe- 
* is. There Ie less eiriphasis on rote learning and 
^ on the construction of models and svmbclic repre- 
ideas and relationships from which pupils can drav; 
:hematical generalizations . 



e basic content is aimed at the development cf scm;e of the 
ndam.ental concer-ts of m^athem.atics . These include ideas abou: 
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dlcare inisersecricn: ~- [II, 13). 

S^t: :< ^nn ^.pr. , we alw^ 5 write KP|L, 



^i. '^^ v^^z ^ ^zT\ c: oeo .\ ana bee 
re:: KQ-^e:: 1. '.Ve read enls as ''The Ir.-ersecclcn of Sec K an 
1 Is zr.e wn' se r.embers are 11 and 1?," or niore briefly 

Si:Z inoe.^section L is [11, 13}. *^ 

'der Sec R, zhe sez of whole nun:cers 1 



-^^urn ■: ;^cnis .s 



:lude both 1 and 5) . and Se 



1 tnis 1.3 



:he set 



the se' 



^: Chan tv.'o sets is cefineo in a way 
cf two sets. The interseotion of 
r c made up 0 f one e lerr.en s.s oha t are 

Oj . We ccserve chat ".riB - '3, ^- 



- s snows tna t 



-r\i=r\^ - (.-^0.2)0,0 

cr (.-.pirjn- -s ^he Ir.tersecclcr. cf the 
.n- C. .-.s sugsesced for union, the associative 
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Ll-:ewlse, a set of chairs may be zhe sez of 
cr.alrs in a cer-ain classrccm. In the 
llcrar:--. In the store, in a particular hcne , 
:r ev-. . i particular rcon: in a particular 
nor.e , etc., cut the set of chairs In ycur 
classrocT. is a specific set. You might 
wish to use such ideas as the set of 
chlloren in ycur fourth grade, the set of 
chlliiren In all fourth grades in your school, 
tne set of children in all fourth grades 
In your state, the set cf jhildren in your 
:':or. who are nine years ola, the set cf 
rlrls In ycur school, the set of boys in 
Z\:z . u t s , etc. A ~ so , the set of numbers 
■ . - - c n > 1 d r ' e n would use in counting 1 C 
oc ,:t5: tne set cf numbers between C and 

s ta rt Ing at 1 a no counting by two ' s : 
tne set cf numoers obtained In starting with 
1 anc counting indefinitely, noting that 
there is no last one of these- In 
^uentify Ing these sets , use il lustrations 
wner^e tnere are many in the set as well as 
few in tne set, or even Just one in the set. 1. 

we talk about different sets of things, we can often 

tnings in a set. For example, if we name the set of 

In cur class inos-t nam.es oegin with S, we can write: 

rt;;v--, .^usan] . 

■Jse names fitting to ycur class. Namie 
scm.e c ther sets and lis t the m.embers of the 
set . Bring out the idea that they can be 
written In different ways but that usually, 
in m.a '^.em.atlcs, we write them using braces. 
(5 In braces, somietimies called curly 
brscKets cut we shall use braces, m.ay be 
difficult for scm.e children to m.ake you may j 
perm.l: them, to use brackets, [1. Do not j 
let them use parentheses, ( ).) Illustrate: 
Tne set of children in our r:om: whose names | 
cegin with S: [Sandra, Steve, Susan]: the 
s e t 0 f vo w e 1 s : [ a , e , i , o , u ] . Name j | 

ctner sets ana list the m.em.bers cf each set. M 
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? s we Ai^. C3^^ e 5 c n 



cf a S3:. 



wl'^r. , .^an:lra Is a rr.er/: 
tnese nuncers Is a rr.e.r.c^: 



of children wrcse ra.r.es begin 
^•live is a T:eTiter, ana Susan a 

nu-:i:.c:'S ^1, 2, ^, ^] each cf 
Che sec . Scmec --nes a sec has nc 



- s K cues c 1 c ns a ecu c cne rr.err. ce rs ^e : cng in^: 
CO Che sec cf e'iephancs in your rcc:- cne 
sec of ieccers cecween a and z , che sec cf rr.en 
in your cown (cicy) who ar^ IC feec call, che 
sec oC cwc clace nur^.erals which narie numbers 
less cnan IC, che sec of Ieccers used cc spell 
oac cnac are also used Co spell dog , ecc, Erin^ 
ou c che idea cna c che re a re nc merr.be r s for each 
cf cnese sees. Use illuscracions suicable cc 
in ce re s c s c f c h i 1 u ren in v ou r ca r c i c u 1 a r class. 



c: cnese srcs, we na'. - sa.c cne re are nc mer.oers. 



rcu T:ay wisn cc explore wicn cn^.uren 
p c s s i c e na .-^ e s for ch i s sec. In a ny ven c , 
crin£^ cue cne idea chac che na:r:e cf a sec 
chac nas nc TieT:bers is che err.pty sec. You 
T.a V w 1 s n : 



.cenC-i V see* e.Ticcv sees wi cn^n 



scncc-. , cne corrjnunicy, e: 



ave a specia^ way c: v 
c h sec " ^ V e c h a n c s 

^i<-*-Q ^ • ^ *^"'^SS"C'^'^ 



1 c 1 n -r cne e m c ' 
.n cur classro; 
w e can w ri c e ' 



- - 1 



; e T.a : 



i e J I- . 



'^Tp.'i^ suoc ^ernen car*' 



e X ^ : 



seccicn a: 



Chapter 1 




s zc c. sez Is a mern::'e: 



^ezzers Ir. o'^:' a^ohatez . 



are a r.err. t^r of 



::na:: sec. 
?r of zr.e sez 

16 S "C 



Tr.ere are se*.s 
:e sez ^et::ers 



one .T.err.oer 



one in rn 0 e . 



)naoe*: oe^ween o an: 



IS zr.e ^ezz^r 



Tne re a re se 'Cs cha z : 
your c^ass, who are less 
a ser has nc -er/oers, lo 



Tie.TiOers. :ne seo 



nan lour years old; has 
s called zr.e eTic::v sec. 



o: cni^Gren ^n 
no .T.embers . If 




ilxer , ' se Set 



5 



:r.e nuTiCers ^hat you use when you counr che first five 
:rlldrer. In ycur c.assrccm 0>2j ■5,^,5 3' 
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r. 6? 0 ' J 0 1 ^ s 6 6r t- r. 8 1 1 1 8 r 8 r. c 8 c 8 "C w 8 8 ti n 8 s 
Pi ^ r. u.T; 'r 8 rs and ^ r. 8 sez of w 1 8 n u b e r s a s 



' "7^^ r; o S 



assccia"C8 wlir. each 28 c z\\Lr.;^s 
:c8rs :f ::r.^ se^ 



tr:8 su^:;-8S: 



z r; 8 w 1 r. 1 w L 1 1 r. a m 8 ^ 
zez cf 8V8r. nu.T.bers and z 



:8 :n8rrit8rs of 
le S8t; cf 



n u r^i c 8 r s N c 8 v ri 8 d 1 f f 8 r 8 r. c 8 d 8 w 8 8 r. ^ h. 8 



r/j.r,ceTS as us8c: 



Is r. : *: a r. e w 8 x e r L 
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Set of kvhole rfurmhers 



{ Set of^\/€y7 





ecua 



z na.T:es 1; 
1 sezz . 



s Ix^r 



is 



Tne r.ames , Se ■ 
:he same se : . 
: z'r.e sa.T.e ora^ 



:a cr.z :::ez are ^JS^ 
?he meribers cf "Che se"s do nc 
S e'cs wlcn zhe same n embers 



Set 



^ O AT 



:wo sees ce w 



::r.e sez ct -ee^ers in ^ne vcrc 
ecual See H? Why ? Xus e " ' 
;en Ir. er.e same order for zhe sezs 



H^pr.aoee." .ne i er. ^eeeer/ 
:he see whose members are 
' e e . W e w r 1 e e 

I ^ 

il 

j i 

ij 

fed." Call this 
leeeers in ehe 
be eaual? 



have zne pup^^s ^ive ora.^y or wrlee 
: h e r set which is equal e o Set A . T h e y 
.z Sez C and wriee See C - See . 
Have ehe pupils find other examioles of equal 
sets. The example below given ec your pupils 
may isuj5-;ese oener examples eney can g-'^s. 
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r. X 6 r 2 ^ s 



:Wj hcrse, 
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^r.er exanicles sers wncse ln::ersecclcn is zhe erriCuV set 
5et J is zhe sez of cr:llaren in zhe class wnc nave 
cirrr.iays ir. January, June, cr July: Set M is zne set of 
cnilaren In tne class who have birthdays in >:arch or May. 



Ycu T.ay wish to use exercises like the 
cnes below before children use exerc Lses on 
Intersection of Sets given in their :oo"^. 

Tel : whs t set is the inte rse c t ion of 
tne two sets .hat are ziver^ in each of the 
following pairs. Express both orally an 
Lr. writing. (Might also ask sorr.e of the 
onildren to describe each of these given 



(l) A - {August, Septerr.ber, Cctober, 
\'cvenber i . 
E ^ [September, No v err. oe r , J a nua ~ . . 

[2] N' = {N'ancy, N'orman, Natalie:, 
V = [Yark^ yartna, Maoel}. 

V=[a,e,i,o,u}, 



Y 



.a, 



5] , 5 = UC , 11, -c j . 



sets . ) 



[2, 





page 




a? 



Book, page 1?. 



-ress, shoe, har, ccarj 
sr.ce, :ap, 2-.az, cress} 



an; flr.lsn: Jf, K = {^doM^ , M"^^ ./^Owt] 



/ n 



a:-c finish: ? - s 6 5 5 2 . / . c 



is crz-j set; c f whc ie nu.T/cers cecwe-sn 
inc fLnisn: S = 5. / O ^ // } 

..... — i-^' - ' 



rr.s set w.o.e r.unioers .ar^er tr.ar. and less 

^3 ZT.'z se: cf nurr.cers tecween 3- and -o "Chat are nc- 
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: A @> 








{□,0, 












A A 


A 


A A 




A A 




▼ V 














a z 




\- ^ 








© 
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- Ccjec::s 



Cr.es 



CO 000 CO o o o o o o o 



(i) 



(2) 



S^^LLL :1A1^A AAAAd AAAAA 



.^.erc Ise set i"or *:he p';c 11 s . Ir, 
^xerc.ses the pupils will enjoy 

^Igning their cv;n objects to use in 
....win^ each set. ::i:'ferent oojects r.ay 
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r 1 r. I. s : - r. e s e . Ir. e r 1 s e a ) you s h c u 1 d . j.nk c f how rr.any 



IZ . ;) 2C = ^6 



-54 ... -! 2C - J2 
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sticks, sul::a.:le Tor' ^he er.zLre ^^r-c^.p 
easily. 

1:'.3^ :-;r.r ^r.Lc ^he Tac t "'r.az z'zere are r.^a: 
n ar.e 3 :.' 3 r r.e s e.r.e r.-. d e r . 

rc oef rri^ clscusslcn , ask zr.e 
cnl.-iren ::c tell v;na^ can ce v;rl^::en 
i:. zr.e soara zc represer ,ne nurncir lC 
' - '5C"3S *!^'na'3' "as sssn clscI^aTSd.. 

or J curse ^ rrere ^re mar.y pcsslcle 
ar.swers . C::llaren riay answe. v:i::h the 
r.urieral ere A'ord seven, 5 sj^-^ 

or pernaps 711. As chlli:3n discuss 
cirferere ways c:' narking 7^ expressions 
such as ::hese (o - .1), [2 - 2 ^ 5). 
\- X 1), e-.c, r.ighe be gl^*en as answe-^'^. : 
c--.e should no:: ce encouraged by the 
r e a : h e r . These p o- s s i b i 1 1 i e s will be 
0 e '/■^ ^ 0 0 e d ' 1 a - r unl s . '"^u r o* * roc s e 
nere io primarily to eT^phas-ze grouping 
ano 'wrloing Ln base ten and not conipu'cation . 
As suggestions are given, ^he children or 
reacner .r.ay recoru cherr. on the chalkboard. 

A r u e r the e rr. b e r s of the class s e e .t. 
to understand various ways o; expressing 
nu.r.bers whose base ten nu.T.-cra-S have one 
digit, they n:ay be led to explore ways of 
nar.ing such '"teen" numbers as sixteen. As 
different possibilities are suggested and 
recorded vertically on the board, a chart 
Like the I'ollowing may bt develooed. 



EKLC 



ERIC 



\^ . ,^ w W - 



^ ^ ^ ' c: 
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cnes 



Usin^^ a olace-value cox and cunciles 
:• s^lcris cr car::'.. ■ ard s::rips v^.ll help 
zz -larliv ^his regrouping idea. Tha 
'l-us-:ra::lve nur/oers usr:::! will need :;c oe 
>eo: reasonaoly ST.all, cardboard strips 
^,-*s''^>£ are jsed. Provide experiences 
In a^clasi: situation having zhe children 
use z'r.eze man:: pula uive rr.aterials to show 
Che various regroupings. Continue working 

Z'^- --olace nuiTibers zo lllus crate tnat 
this saJr.e :;ype of renariing occurs \^ith 
rnousar.ds. ^ '.-s. abacus could be another 
::eaching tool for developing these ideas. 

proceed frorr: this concrete level to 
? --^cre abstract level by re^jording on the 
cnalkboard suggested rena-^ings of n'unerals 
given by the ch'Moren, as 
2,5--^ = 2 thousands ^ 5 rrjr.zvezs - 
b ones 

^ hundreds - tens - z -^-S 
= 21- tens - b ones 



ten?- - 



Zi:.-. a:-,: 



Exajnple £: Tr.e n^^T.ber --jCCS ^2j: '^s renar.ec in r.anv ways. 

Ones, tens, hur.lreas, and thousands can be used 
renaT.ln^. 

-,6c5 = ^5 hundreds - C ^ens - 5 ones 
^^6c5 = - thousands - 5 hundreds - 5 ones 
^.605 = ^60 tens 5 ones 



■ V 
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in exercises 1 chrou^n .0, ^ri:e 7 If ':^e sentence 
is tr-je. Write ? if zhe sanoence is lalse. 

^vl. 5^ -^^y renajned as J 'cens - - ones. 

('r)2. 5- Tiay be renained' as 2 tans - ones. 

(fJJ^. '^^ :t.cSj be rena.T.ed as - tens - 3 cn^s. 
(Tji.. may be renaried as 1 ten 2- cn^^s, 

(v'5. 3^-7' ^-^y renamed as 5 hundreds ^ 5 t:ens ^ 15 cr.es. 

!r)6. 565 r-.ay be renamed as 35 ^^^-s ^ 5 ones. 

(r;?. 565 may be renam.ed as 2 hundreds ^ 15 ^ens -r 15 ones, 

565 may :3 renamed as 3 hundreds - 6c tens ^ 5 o^^s 
(f)^. 16- may renamed as 18 tens - 1^ ones. 
vVlC. l5^ ^ay renamed as 1 hundred ^ ^ tens ^ 1- ones. 



For each e::^rcise from 11 through Ic write the case 
ten n/omeral . 

11. Six hundreds - five tens ^ three c.es (653) 

12. Three hundred^. - twelve tens + eight ones ^^^-^26^' 

15. Nine hundreds - f^ur tens ^ fifteen ones (95 5) 
li:. ^ hundreds ^ 1? tens 8 ones (578) 

5 . 7 hundreds 5 tens lo ones 

16. S thc-asands . c ni^nireds - 5 tens ^ 12 cr.es (e.6^-^y* 



Exercise Set 11 



^,a::.e eacn o: zr.e lo^^cv.ing i: 
2. r^'jtr/i? e r* oi" or. es . ^'''jrr.ber' 1 



: w c 'A ay 5 a s a nur. o e r o : 
answered :^cr vcu . 



*:ens anc 



:swer : 



tens ana 
2 tens an-: 



0 r: e s 



.i5S} 
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3 = 0 



Exercise Se~ 12 



?ror 



e) 
f) 
S) 



-t ^ 



the llsr beiow wri::e al] 
ie correct na-T.es -or ^•6'^. 
Four hundreci slxty-seven 
?ort"-six and seven r.cre 
?or::7-six tens and seven 
Fc rty h'^.dreds - sixty-seven one^ 
300 - l6c - 



:e ^e^uers ^ni^ 



^even pius icur nunarea 
^00 - 6c -f 7 
500 - 15^ ^ l'^ 



:ens 



2. Ans'wer Yes or ::c . 



c) 
e) 



^ 3 '■ ^'^ 



Ten nuncrezs P-lus : 
sar:e as one rhcvsav 



:en 



:es . //^^y 

;s nine ones i.: 



:ne 



;,000 - 



^ / 



>nes 



0 . Wr: 
(5,6e3) a) 

(5.965^ o) 
rZ5^7;c) 
(3,556; d) 



; ::ne case ten : 
Jive thousands 
3 thousands -^- 
6 tnousands - 
c thousand^ - 
9 thousands 



eaon 



■ '.^ Ci ^ c 



idi eus - ^ 



eignt tens 
£ tens - 
tens - 



yureos 



tens 



tnree ones 
ones 



ones 
ones 
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since z'r.e decinial svsterr; is used in most par'cs of the wor-.a, 
we need ::o understand i::. So far, v;e hsive talked abou:: numbers 
whose nu.T;erals nave one, two, three, a d four digits. Ve 
know that the position of a digit in a nu.Tieral de'cerr.ines its 
Dlace-v a.ue . Ve kr.ow also that ten ones is the same as one 
ten ?nid .na^ ten ten^: is the same as one hjundred. In like 
man^.er, zen h/undreds is the sam.e as one one-thousand^ ten 
one- thousands is the same as one ^en- thousand, and ten 
^e^— thousands is zhe same as one hundred- thousanc. 



ce rea: 



Genarare: 



. rom tne rest 



numieral bv a coirjna or comjnas , 
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Wrl~e n'omerais to recresent each of the icj-xcwinj 



[3CG] 



G, 75G] 



r :4 7. ^^fl 



(25a OSG' 



^ , ^ -3 ; 
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ORDER RELATIONS OIC THE >:U>3ZR lI::E 

'jt jecrives : T3 clarify order relations v:ith the use of a 
number line 

Materials: Sets of checkers and checker board; flannel boa 
v;ith cut-outs; a nur.ber line 



Until nov;, grouping in terr.s of baces 
has foeen er.phasized. In grouping, children 
ccr.pare nur.bers by iTiatching the elements in 
one set v;ith those in another set on a one- 
to-one basis. The set v;ith more elements is 

rnp r^p-^ t'^ f'ev;er 



eiem.ents 



:ie: 



sm:aiier 



u y 



There are i cur discrete ocjects 
and six discrete objects in Se 
m.eans distinct- or separate.) 
■jxoeriences com.paring sets of 
cbiects to de-t ermine hich set 



Set A 
( Discrete 
Children neeo 
discrete 



lar: 



one is the greater. Ve can add a n*um.ber tc 
the sm;aller' :o get the greater. The greater 
is to the right of the smialler. 

grades. It is impcr:ant ihat the -hild 
as it v;ill be used repeatedly as a graphic 



comparin:"' num.bers ; 
svs^em.s Tchapter 2 



Chaoters > and 
('C'^^acters and 



5 . Wh at: dc w e kt.o w a b C"^ the n^jjr.b e rs represented by zhe 
points the right of the firs: labeled poin^ or. the r/jjr,ber 
line? (They are larger. ) 

Ahich of the rr^T.cers ana 9 is the greater? (5. 

v;e rr.ust add ^ zo 6 to get: 9 - ) The point 9 Is to zhe 
righ'c o:* 6 on the nur:ber ^ine. If one 
another, what do you k::ov; about their pi 



. J} on tne nu.tcer 



5. V.'hat does the arrov; on tne right side of tne nur;ber 
line rr^ean? (Tne arrow indicates tnat we have drawn only a 

£ c e of the nurr.b e r line, and that t he I ne , with its 
labeled points, continues to the right.) 

6. Is there a largest ntunb-^- on the number line" (No. 
?cr evert' whole nu^Tiber represented on the nu.Tiber line there 
is also a next larger wnole nun;ber. ; 

f . wh at do vc u t h i n>: the a r r c ' ' on the left side of the 



^ (1^ O O c 



on gc:ng -.n tnat airection. / ^ater^ we 
part of tne n'^r/oer line extending to tne left of zero. 

5 . Wha t c an you t e 1 ^ n:e about e v e rv numb er represented 
by a point tnat xies to tr.e right of a given point? (it is 
larger than tne nur.ber represented by the given point.) 

9. "Wlnat can you tell me about every n'umber represented 
by a point th:.t lies to tne left of a given point? (It is 
sm.aller than the num.ber represented by the given point.) 



Ae 



use tne numoer ^^ne to 



r-, o n coo 



:wc numoers 



er ana which :.ne sm.aller. Cn the num.oer ^ine. tne 



point standing for the larger n-um.ber always lies to the rigr 
of the Dclnt standing for the smaller n^umber. We sav that 



the smaller r/um.ber is ^ess than t::e 
n.'Lmber is greater :nan the sm.aller. 



-arrer 



^.•■^ , c ^ 



ERIC 



8 

0 1 2 3 4 5 o 7 8 9 IC !l 12 13 14 !5 16 \7 

Ve have talked about the number line. We know that it is 
a straight line witr. points on it which have been r?,atched 
with the set of whole nu-'Tibers. The point zero is at the left 
If you think of two n'lmbers represented on a nujTiber line, the 
one to the right is larger than the one to the left. 

In drawing a n-j^T/oer 1-ne^ dc we have ^c ^;how the poiiit 
that is labeled zero? Of course we do not. It is possible 
to show just a part of the number line. If we start wit}> the 
smallest whole nur.ber, .hen we start with zero. B'at if we 
label the first point 1^2, then the next 7:-ints to the right 
in crder^ v:ill be 135, 15''.- 155; and so on. 

Exercise Set l£ 

~ — i"^^ 253 etc. to 270 ^ 

I:, 'jb..:-. f ^ llcv/ln;: exercises, find che ocincs 

:"er:rece.;ci.- ' -:..e -yrz :v-:.::orz zr. cne nu:::ber line. :."rite cne 



:Z53) 



(2 6bJ 



:■: (258J 



11 - 
-J- .\- \J 



?59 
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2cl ani 
(26/) 
(269 J 



•' > 



(2(59; 



(26/) -c -:-.o ici-. (269) 



(2 7a) 13 



^2 '0 3, 



(263) 

(2 7£)) 



(2 70) 



cf (263; 



(2 £8) 



'2 £3) 



.-: [257) 



.-57} 



?6c 



ERIC 



•2c v;rlte "2 is less z'r.ar. 3," we write 

2 < J. 



>rate~en-s vrirn ^..ess zr.:xn 



,z [ .^It-^^ ^tJ^/Cuyt. ) seven. 



> 5 ^-.relve 



luzibt^ ^'.ycuTL^) nine. 



.3 .£t<:^ .^ui^^ ) one. 
> (cYU^CLi^A.^ ycJvcj^yt)} zero, 
^ndrei one is ^ Cj/uzijitA^ yiJt^cL«^ 



^- \ - > 



'L'Curf^ J z n r e e nun 



P6i 



.-.rite eacn ci 
ZXAI'^PLZ; Seven is 



.6 -SSS 



ere. 



(^56 >^/y) 



oacer. 



> - 



J. ! - 
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?62 




?63 





ERIC 



.ese 




ERIC 



2 . Set 



is a set of r.ire 




Ar.sw*er eacr. cues'. 





ERIC 



r.a r -."ic e s *: r. 1 s c - c t r e s u ^; re s t to you ' 



i4 15 




ERIC 
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ADDITION AND SUBTRACTION AS OPERATIONS 

Addition and subtraction are two operations of r-vatherr^atics. 
Multiplication and division are also operations. These four 
operations are called the basic operations. 

An operation on two nur/oers Is a way of thinking about two 
numbers and getting one and only one nuniber. When we think 
about 9, 5 and get 1^, we are adding, iee write 9 + 5 = 1^. 
When we think about 9, Z and get we are subtracting. 

We write 9 - 5 = Ir subtrac ^ing, t-e order of the two 

nur.bers is Important. If the numbers are 5, 9 this would 
m:ean 5-9- There is no • ole number for r - 9. 

Exercise Set 2 
Num.ber from 1 thrcugn 12 on -our paper. Write the 
correct num.eral or word to complete this chart. The first 
exercise Is done for you. 



Numbers 
Operated On 



Resul- 



Ooerat ion 
Used 



! 



IC 



12 



10, 



3, 



Addition 
Subtract ion 



Addition 

Subtraction 

Subtraction 

Subtraction 
Subtraction 



TRUE yiATnEMATICAL SENTENCES 

A sentence whlc/. tells -s sc -rr.lng abcu:: nurribers Is a 
:r.arnerr.at: leal ser:"ceric:e . 

S "ater.enrs like those In 
Bex A are ca.lled. :r^theT»at leal 
sentences. a r.atherr.atlcal 
ser;tence cari ti'tie or false. 

ue that 



^ 1 



: - = 10': 

--3 = 2?' ■'^'^^ 



that IC - IC ;^ 10 - ^^'-^^^ 

Are 6 -j- ^ arl 10 clfferent nar.es for the same 
nurrer': '^r-C^ 

Are these nar.es Ten the sare n-jn^ber: 6-^3, 
11-2, 9^07 ■ t>'<^' 

The ^ase ten numeral for 5-3 Is 5, ^hat is the 
numeral for: 17 .-,3: 12.- ^t; 9 r 07 
hen ra':h.er^tlcal sent^^nces, 

- nur^er. The n^jrrloer Is the 
' f vrhat nurher ar 1 thlnkir 



: o ■«■ 



Tfrr.te sore 

y 3. '^■i sale ^ ' r. t n 1 n r^r 1 Ti o i a 
result or accinr t 3 .. 



rot said: 
result o:" 



New, if n = 



:^taterents ^-.-•^e ^; 



'.dT.. .5:;r^ '-ic^ 



sentences , 
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(a) If r. = 3, is 2 + 3 = n? ■f'^' 

(b) If r. = 9, is r. - 5 - ^?f'r^' 

(c) If n = 5, Is n - 5 = 1? v^-^v 

(d) If n = 7, is ; -r- 5 = n? 

(a) If r: = ^^ is 10-r:== 6'i\ ^^-^^^ 

(b) :r r: - 7, is - ^ 3 = 10? 



(c^ If n - 9; is ^ 3 = 10? .^^ 

(d) If n - 7.. i? 10 - r. = 2? ^^^^ 

8. (a) if - = 34-7, is 9-^5= n?,4^^ 

(b) If = 30 - Is 13 ^ r = 25?6iX^' 



(c) ir 



100 ^ 300, 13 n - 200 = 200?,.>^<j^: 



What Is the base ten nur.eral for n Ir each of 



7^ n or is II - o = -'P (//-J f V 



Ls 12 - n = 11' 



r. = .' , -Ar.^cr. o: tnes- are Giti 3rent naries ' c: 



[t) 27 - 20 



EKLC 



true.-- Jo ycu in 



Is a -at h-^-^.a* leal ssrterce. 



sai 



sr.ow wry vou thlr.k as you 



^^ v^-V'f ^-^V^*,' 7'/<-t^^ 



-2 = 3 Is 3. ~sthe~a~ : cc.^ ssntencs. 
: vou arree Altr. Bill" Draw a 



;ture or r.olel o show why you t:\ink as you do. ^ \ 

o - ^^^^ 'f-.f^^ zn^rj^ xj-^Ux^<^ca1 



^ J CJ. U c 



ser":er.ce 



1 r f er6r.t 



e . 



" 6 s a 6 run" 



:e r::a*:henat 1 :al serterC' 



- ^2 Is TiOX 

and 12 ari 



:s 'or "re sar.e 



" xero 1 se Set 4 



care: 



-^a^ rer.a r 1 :al sertercss are true. Write 
^.re letter of eacr r.atherat: cal sertence 



-9 



EKLC 



* \ 




- 


2 


2 




5 


f 








{ 

0 1 






■^-^ 














a \ 


I 

1 1 














1 








2 1 


, . i 








; 








/o . I 




T 

3 1 


■^^ i 








- : 


r i 

! 




i i I 




,' ■ i 






; 




i 

^ i 




i 

i 


^ ! 


\ 

— 1 


j ■ 

i ! 






















i 5 ! 
1 1 
i ; 










^ t 






■ 




j 


\6 

i 












- 1 








i 


i „ 
i ' 

! 




■ 






/ y ■ 


, i 
/ ^ i 




y ^; 




^ 


8 






/ 


i 


. / n' 










> i 
























9 








; 
1 




'/ 


/ 1 


i A/! 

i ■ 
1 







o 
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^r^i*:lcr. cr.art . H^re ars Tsv*' d6as 
case ycu forget szr.s f^^cts. 

Cc — 18*36 thss? stats^erts I 

Because ^-"=1^, ^-^g= ^ 
Because 5 - c = 15; L^>3. 
Because 5 * s = l'^.- c - = . ■ 



(a 



Ycu krow 6 - c - 1-. Hcv ac you fm 



6^9" • 

Ycu r--^' 5 ^ - = 13. Ho>: do you find 9^5'?. 

["^'^^^ ^-tu. -tk^u^ J-f^y 

\z) You ^c>: ^ 5 = 15. How do you find 8j- 9^^ _ 



^ecaus'^ ^u -r 



Because ^-J o = -lu . 



necause / ^ 



1 ^ T J- O rz ^^J . 



State a way to ado 9 ^-"^Y n^omcer.. 



ERIC 



CoT.^ieze these s::ater.er.r£ 



ycu acc u 



) ^ e t e 



:ater.8r.ts : 



^a j 



c ^ ^ c 



the acrlt 
each cf tne c^ 



you r.aze . ;va'*";e 
:ez helcA. 



- ^ ^ r- o 



ers 



se* 



se: 



The T.er.hers cf set are obta 'r.ec by adclr^r 

7 vO each cf the nur.bers Ir: the set 
^0, :., 2, 3, ... 5; ^ 



;ne r.er.Ders c: 



C are obtalrec bv addinr 



o to each c f the n u rr; b e r s In ~ h e set 



V /;:, /5. 



ERIC 



BRAIrCTyiSTii?.: "se ycur arsxer tc exe *:-se 



(c 3 



5 U C 



r n 3 



r 



■7 /■ ^ 



''a'- Use vojr answer tc exercise 6 -:o find 



ur answer for Exercise (a) is the same as 



. ; You: 

wr.lch answer of Exercise 71 ^ry' 



X 'J 
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Which r.atheT.at 1 3al sender. jes in exercise -r illust: 
the c OTuTUts. 1 1 ve prcperty: '^w, 



ers v^usbiw^^/ 


' 0 c or.c " e T. e - 




' Nur.bers j 
i Operatea Or ! 


1 

Result 


Operatior^ 
Used 






Addition 


i 

! 




Addition 




f 


; Subtraction 

1 

! 


Is tr.ere a whcle 


nur.rer for eacr. 


blank If not , 



5RAIN7.^':STER: (a) What wncle nur.ber is represented 
12 - r. - r. - 12 . -'v 



e nur 



-esentec cy x ana 

- ^ / -V. ^ ^ ^ 



THINKING ABOUT S'JBTRACTION FACTS 

Subtraction is the operatlcr. of finaing the uniono'AT: 
addend IT we know the sun and one addend. For exan^ple^ if 
6 + n = 12 r.hen 8 Is one addend and n is the unknown 
addend. He subtract 5 frorr. 12 to rind the number that 
n represents. 



.1 You show r-Jbtractlon like j The nan?£ of the parts 



1 



in a subtraction 
sentence are: 



9 - i = 

sum addend addend 



■:r>u read sui:tract!on like j vls: 5 minus 5 equals ^ 
or subtracted fr^m 9 is . 

In each cf these exa:r.ples tell whlcr. numbers are .;.ddends 
and whic:: nu:.:ber is tne su-i. 

(a) 15 - - = 6 (^) r -r t = 13 ; 1'" - n - 8 

(b) c ^ 13 - (d, 3 - n = 12 (f^ 1^^ - 8 - n 
You know sur .^actlor. fa::ts. We /ill caj ^ the chart 

:n which we Hot tr:er. a ^^abtr^actlo : cr.ar" . Cory tr e chart on the 
next pace and fill ^t In. 

You ^erln w ,n ^erc : The top w . oubtr^act it from each 
num.ber in the f^-st column rcr example, 0-5 r-. T'; place the 
result, 0, h-e rirn^ of the zerc ^.hit Is .n the first coi^umn, 

- _ t 1 : ■. L to t":e ^irr, : of the ^, end so on. Go on. 

Tc ret your ■ nln^ J for c - \ : "Vha" addac to 

Is .--I ■ num-..'o In "ne first c:....rr Is a 5 :r 

All th-^ v'h^-r numbers t: j':art are ^;~;tei' t^^ . 



Subtraction Chart 



j 


1 

0 1 


1 

- ! 

1 


1 

= 1 


> 

1 

3 


1 
i 

4 j 


i 


1 -r 

0 1 / 


8 


9 


i c 

i ; 




r 


1 




t 

1 
i 


r 


I 








I 

1 1 
1 I 




1 


— 1 




\ 












2 




■ 

1 ' ; 










1 
1 








\ 3 
1 


' 2 : 




; ■ 
















1 

! k 

1 


'l 


















1 

1 

i 


! 5 


L_ 


1 ' ' ' 
! v'^/ 
! 






fc) 




i 

! 

i 


i i 
j i 


( 




i • 

i 


1 ^ 

1 [3' 


i 


(i) 




i 

i 


i 

J 1 


1 T 
i 




' ! 

' - ! — i ;' ? 

^ \ 1 y / 


i '■ — 

1 

^' 






i 
1 


i ! 
i 1 
i s 


} 

1 ' 


i i 

J 1 ' 






/-^^ 


{') 

\ — 


i 


1 


1 

! 9 


1 

\ 


1 ' 1 1 


'^^ I /'^\ 


1 i'V 


0) 


1 > 



Exercise Set £ 

Use ycur subtraction chart to help you answer tnese questions. 

1. Why Is the first cclurin which you wrote zhe same as the 

column to Its l^^t^ ^ ^^^^^^J^ 

'J J 

o W^y do the numbers in each row decrease to zero? ^ / 
3. Why dp'the numbers ir) each columji increase" '^v/iU- ^^^-<;^-^ 

Why Is part of the char.r tc^y^cyn^^ 
' S'-.udv the subtraction chart you finished. Write these ' 



sets of num.bers: 

(a) The mem.bers of set X are the only possible numbers 

:he,^ can be addends :f tne sum 



is 3. 



) .r.e members of set Y are tr e only possible numbers 



i3 ./h^~^^\^r'r-,iMr^) 



are the only possii^-e num::ers 

--a" -ar " .z.^v.tz if ^..r-.e sum is 9» 

BRAlKT^'ISTi?. : '-'S' ycur ar.jw-er Exercise to find: 

^ 1 .'c, V n z (e) X U z 



.... ! r\ 



:RAlNTW13TZr. : Vs^: Vcur -.n3W£r:' Zxe:_.se 



Sxercl -^e Set 

Subtraction of numbers as in Bex 
A TP3.y be done cuickly and accurately 
If you know the addition facts. Ycu 
should be able to recall all unknown 
addends in the addition chart. 



310 
-l84 



Tell how to 
*^ccate '^'^e 
unkrc-^T] addend 
for y - ^ ^ r)\ 

15 - 3 - n; 
5 - 0 = n; 



_ D = 



VC\ 



1 


0 


- ! - 


I i 

3 i ^ ' 


! 

; 


5i 7 


I 


9, 




ol 


1 

1 


- i 


3! 

I . 


3 


oi 




0 


9 

I 






2 


3 




5 


7 


8 


Q 


10! 




2 


3 


— 


' TT^ 


• 7 


8 




10 




•f 


3 


-71 


5 


6i 7 


8 


9 


10 


11 


12 




4 1 ^ 
! ' 




i ^ 

( ! 0 


9 


10 


11 


12 


13 


1 — 


5i ^ 


7 


8| 9 


10 


11 


12 


13 


l4 


i 

\^ 

I 


^ 1 

^ ! 


si 9; 10 




12 


13 


i 


15 


r 


V ^ 


9 


10 111 


! 

1 12:13 






16' 




10 


;11 jl2 


13 jli; 


lit 

1 


!l6 


17 


L 


I - ;10 




|:2|l3,I.-.ilo 


h- 

jl7 

i 


IS 

1 



/5 



suot rac 



'acts CIO VOU .vT.CW . 



>u su 



Her'? ar-i scrr.e 



:eas 



. s the resuj. t 



(a) You rciow that 1^ - = How do you find 1^ - 8? 

(b) You kTiOw that 12 - 6 = 6. How do you find 12 - b^- 

(c) You 'scnow tha': 15 - 9 = 6. Hew do you find 15 - S? 

Complete these staten";eDts : 



(a 


) 


Because 


n p. 


- IG = 8, 


18 








Because 


^ o • 


- 10 = o, 


16 


- 9 = 




\ 


Because 


13 - 


- 10 = 3, 


13 


- 9 = 



d) State a way to subtract 9 from any number \ 



(a) 



^b) V. ecau3e 11 - ^ = 7; 



because 13 - 8 = 5. 13 - 5 ^ 



1 - = 7, 11 - 7 = 



(J) 
fji 



(c) Because 15 - 6 = 9; 15 - 9 = 




Using only the r-.rr:bers 12, 5, ^and 1, state two 
additions and two subtractions, ' \ nzL.s ' 

BRAINTWISTER : The result of the operation of subtraction 




M' THEMATIC -.L SINTENCES I'SINS THF, NU^EER LI.\£ 
Uslrr trie Nun^cer L:re 



t-e » • 

0 12 3 4 



5 6 



— > 



Yc . rer.eTber that ..lis Is c^.llec a nuT.ber line. 



We ".clv. add 2 and 3 to get 

''"o j^reater than 2" 

i-nd Is greater than 3'". 

We write : > 2 and 5 > 3. 

Since t > 2, ^ is t-. the 
rlrnr of 2 on tne number 
lln^ and since 5^3, t is 
rc ^he ri^-hr oT 3 on the 
number line. 

3u]:;.C5e '^e ad::, "^^'c wnole 
numbers anc nelthsr num.ber 
, ts 0. We r-t a sum. The 
: sum is 7reater .han either 
: o: 'h 2 numbers tha* we 
lac^iec. The sum Ls a numbor 
to "he ri;rh:: oC e'rher of 
•:ne two num.bers on tne 
numcer line. 



"2 is less than 5'' because 
we can add the number 3 co 

2 to ^et 5 as the suin. 2 
i is to the lez^t of 5 on the 

number line. We vrite 2< !; 
and read it "2 is less than 

•''3 is l3ss than 5" because 
v. - can aid the nu.moer 2 to 

3 t:: 5 as the sum. 3 
is to the left of 5 on the 
number line, '^^'e write j< 5 
and read :t ''3 Is less than 
-han 5^ 



< 



; > ; 



ERIC 



ERIC 



t..- it; J«c ^- 
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USING MATHEV-.TICAL SENTZNCSS IN PROBIZX SOLVING 

We have learr.sc about the unlcr. of sezs cf ccjects. 
Ve have lear:^ec about sezs of obJec::s within a set of 
objects . 

How did zhe unlor o: cwo sets help us understand addl'lcnr 
Hew did sets within a set help us understand subtraction? 
Now, let us see how we can use these Ideas ::o help us 
answer G;uestions In story 

1. Here Is our first problem.. 
Dick caurht ^- fish. 
Jack cauent 12 fish. 
Dick rave his fish zc -laO 
Then, how n:any fish does J 




Is the se- of flsr. rha* Jack nov has, the union 
of two sets of fish? 

Do-- -'-'s T:ather.ar:.cal sentence fit zhe problem: . ^ 

' tut ^ r T^^r^ 

12 ^ = n-^ Why- ^ ^ ^ 

Does th:s ratner-.atlcal sentence fit the problern: . 
. - 12 = n-.^Why- \ t^^,.^ 

Now Just tr. :nk about the -^atherr.atl'cal sentence: 
= n or '^-rl2 = n How dn you find n? 



We f:nd tnat ■ 
We can answer 
Jack now has 




Here is our second problem.. 

Anne had a birthday party: c;lr.1s carr.e tc the party < 

6 of the girls were Tror: Anne's school. How T.any were 
not fro.Ti her school? 

(a) Is the set of ^Irls 
at Anne-s par::y the 
union of two sets? 

(b) Do we :<now the 
number of cirls in 



(e) 




-one of the sets' 



■ i7 



an we represent 



the nuniber of the 
girls in the other 
set by n ? '^^/-^ . 

Does this n^.atherr.atical sentence fit the problem: 



- 0 = n"' or n r D = -.-r'r ■ x^-^o^^ 

What operation do we use tc find n?^ -^-^^'-^"^^^L^^^ 
We can now fina n = 3. 



/ 



EKLC 
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:.tical sentences are helpful Ir prcclex 
hey help us tc show nuT:ber re:at.lcnshlps 
)r:r. Here is a vray ycu rr^ay use a 
5er.her.c8 Ir sclvirr a problem.. 



There are 22 :hllcrer in a class. 
10 of the ch: . .rer are rirls. 
s 



' How -^.ary are 
IC ^ 



! 



22 
^10 



^v^ere are 12 boys Lr the class. 



Wrltlrg a 

Tiatherr.atlcal 

sentence 

■^e could also 

write: 

n = 22 - 10, or 
22 - 10 = n; or 
n + 10 = 2? 



Finding n 



Answering the 
question by 
writing an 
answer sentence. 



1 - : 



Exercise Set 13 



Find the answer for each cf the 
Use the crier of wori-rinr surre:=^ed o: 



fcllo.'Ir.:: orotic 



r s, ^ I. c e c r. 
v^o ^ ^ ^r; 



r.irutes or 



Qq — 



r:arv n^inutes 



3ne crac 



r.e rwo davs 



Mary read two bocks. One book had -2 cares. The 
o'her had 25 pa^es. Hc"-' r.any pa^es did she read 
in ohese books. . 



Nancy has 9 
12. How nany 



: ra . q: 



:s does she need to fill the box? 



In a fish pond tnere are 
fish. How r^.any f'sh are 

Jir. has a oacer rou*-e. : 



2i black fish and 20 gold 
:n the pond'? _it2iL 

t has delivered 35 of his 



^5 



:aoers. How T.anv more paoers does he have to deliver': 



It of theri were 



were 25 -:irls at a party 



watchinr television. The^ others were playinr 



now 



nany rirls were playin-^' 



Jack has star.ps ir two envelopes. In one envelone 

:here are 2^ stan^ps. How many staT;ps are there in 



ERIC 
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Sue is savlr.- to cuy a ccok tha: ccsis cents, 
3'*'=^ '^-5 7^ c6nts. Hew n^ucr^; T.ore r.cr^'-v doss s^i^ 

■ Id ' 



see ..ec 



r.e SDei^ec 



2C wcrlr '..-orre ? ". ^. y arc t h r ^,es , How Tiar^;." words 
did To- spe:: ccrr:c-:i:- or cc-.r -esrsv. <^ jcjjjhj' ^ L> 

Our auditorium: was decorated wi-r. red balloons and 

wnlte talloors. Trere were 53 balloons in all. 

If --1 balloons were red, now rr<a:.y were white? \ 

■ a oorccrn sal:;. 2':: ca^S' w^^re sold in one day. 

If 12 bars were sold in tne T:orninr, now many baf.s jif \ 

were sold in tne afternoon': j . , . .^'7 / 

; /' >>-^^ >c^^ 'V<£^<v?^/ 

David weighs 50 pounds. His lit':le brotr.er weichs 

20 pounds. How r.any pounds do t'ney weifrh^ togejher? \ 



3RAINTWISTERS 

13. There are 20 pupils :n s class. The class has just 
two conir-lt*:ees ^o plan a parly. The re: -eshjnents 
'jorrr:ic-:ee has 7 neT.bers. The ^arr.es corr-.lttee has 
t r.ernbers. o'aT;es, Mary, and Bob are on both comTj ttees . 
How rri^ .y cucils are on jus^ one comri' t-.ee ^ ^/ 
'-'.-^w -^anv '^upllc are on *■ * r.er one or "[^wo ccrjnitteesl 
How ranv ou: :lr. :n ' :.e class are not on any cot.:?.! ttee? '/^ 



300 pupils a: 
rane or: 'a ecresca;/ , 
nCX rr.ar.v cuc^-S a*; 



:ciec: tre scncc 
-lis attendee 



ottall 



:0W 



ra'^.e cr~. ^eanesaay 
or: T^jeGday-? , X (^-^ 
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s e r. t. e r, e s 




What nunber Is r. "or eacr. cC "he exercises 



exerciS; 



it) ^ = / 



I- 



/>7 



LO. BRAINTWISTER: The rr.athanatlc lar 
eleirent ^or addition-. Wh 



:alls 0 zhe Identity 



/ 0 



is the iT;eaning; of identity? 



^A^'-.at'do you trlnk identity eler.ent for addi;:on .means ■ \ 

.:. BRAIN7v*'ISTSH : (a) 'T-a'C nur.bers "to te operated on are 
S arc {IC - IC). The creraticr is addition. Wha;: 

• ■ ~ ^ - ^ ■ '^^ 

ir - 10) Is replaced 

::-.c resu-.t > ^ / 



Vo A role 



aerated or are a and 



t*:;:a*; .s 



r: e wore 



Exercise Set 1^ 

Write a mathematical sentence for each oT these problems. 
T^ien solve. 

1. (a.) Tom and Peter had 72 cooivles for their class picnic. 

The boys ate 12 on their way to the picnic. How ^ 
m.any were left for the picnic?. ^^^^^ (^o t^i>4^ ihaj^ ^^^^ 

(b ) Peter mother h^d to bring one dozen m- 3 
cookies for the class plcr,ic. How many cookies ^ 
were there for rhe ciass?^ ^^ttc ^^i<^ 

(c) Shew how the operation of exercise (b) undoes 
the operation of exerclpe (a) by use of a 



mathematical sentence . 



(a) y^rraret has 12 acciricn exerj-S^-. :;c z:. , Her 
"eacher rave her 3 m.ore exf^rcises. 

[z ] Marraret aces 3 exercises. 

[z\ Show hew the operation parr (b } undoes the 

cperaticn of part .'a^ by use of a mathematical 
sentence. / r -—3 ^ • ^ 

(a) Jon had $-^5 -r. the banx. He spent $20 during 
the sum-mer for swlmmlnr lessons, 

(b; Jcr earnec :] 2Z ana cur it in rr.e banx. 

Shcv how tne operar::;r. of parr ;b; undoes 



the operation cf part '^se o: a 

matnematlca^ sen-^ence. - - ■ 



Tr".e riur.cers v;e use ncv; In cur class are rr.e set of all t.r.e 
wr.ole nuT.ters: C., 1, 2, 2, and so on. Do you tr.in>: there 
Is a wnole nur.be r to use as a sur; for any pair of whole nur/oers 
we r.lrht add'- 

Tc help us answer tr.ls question, let us operate on sor;e 
pairs of whole nurr.ters, and put our results on the chalkboard. 
(Use chart as below) 
the 3ur. for each of 
of whole nuT.bers we 
you z r. I n 'r< you could find z p 
o f who 1 e nuT.b e r s w h c 3 e s u r; 
would not be a whole nu Tiber''. 

How rany pairs for whlc 
there is no whole nur^.ber sur. 



ne pairs i 
r 1 e d ■ : Do 



Iways a 


whol 


e nuT 


ber which is 


•^VLaS-X 






there a 'vhole 


; ^ 


rs 


sur 


ber for the 


1 ''''^ 


93 




— 1 

Yes 


\ 






Yes 


c, 


5 




Yes 




ICC 




Yes 








Yes 














0 U W 1 


z r. in t he s e ^ 











Ynis ;ust 



. ' v^ - ^ ^ ^ V. 

o 1 '.V n 0 ^ e 



?aJ.rs i nur.ber which is 
' the un'r-rncwn 
, addend '^^ 



?rtan^, . v.- 



I -r o 'T 







Yes 












Yes 




















c , 










X e 3 






Yes 
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Notice. If we krew cr;i.y ar.a 
would not alwavs ce ccssicle zo fire a nur/cer .' n the se: 



as a resu. 



aaa^t.on or :^r: suctract. 

Is r.ot closed 



:r.. So v;e can say 
.nder addition 



or suotractlon. 



In the addition ooeration on th 



2, 



b} we can always ret a sur. of any tA'c of the nur.bers, 



But the sur. is net always in the set 11, 2, 
Since the sut. Is not always In the s 
closed under (or wit:: nescect 



not 



■ ) addlt Ion 



It not alv;aj s ccsslcle to suctract 
ny wo nu-^.h r 3 ' n he s e t 1 1 , 2, 3, ^ , 
i. ^or example the pup' Is cannot now find 
in 2 - 5 - ^- since they Vtiov: no_ number 
nat can he added to t to ret 2 as the 
u C e a "* n V then t e nu'^.b e r '""o r n Is 



not :n L^, ^, J, 
not c Icsed ur.der su^ 



:j and the set is [• 



tractio: 



r.xerc .St 

P \' ^ " ^ 



exercises wn:cn are 



ana ^: rr.ay oe usee now 
:arefull'/ cnocse tne 
e — be used for the 
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MORE ABOUT ADDITION AND SUBTRACTION 0? nr.OUL NU>!BERS 



T^lDK 



set of tne f ' rst 



( a ) 



dd any 2 of tr.ese nuTibers. Ycu are per:r.ittec 
o add one of these nur.ters to Itself. W^nat 
io 'yCu r^t for s'onis': ., ' 



nur.cers a 
Is eacr. c 



SUT.3 i: 



Whl 2 h sur.s are Ir, Set 



A'r.y are the other sur: 



Suppose ycu have 



:st tr 



::ot ir Set A?' ^^aj^ S; Cc^ 1 
''.hers in Set S. 



?irc the sur. cf any two nurr.hers Ir Set S? Are any of 
these sur.s r.er.hers of Set 3: '^C , 

-^n a'.ir. i t i c n ( - ^> 



Is Set o a^osec uncer aaclt^or 

If two vhcle nur.hers are added, is 
whole nur:her V so~.e examples.. 

If two whole nu:^;cer3 are suhtracted; 
a whole nuT.ber 'r'y^^Trv sorr.e exar.ples. 



the result a j. ways a 

is tne result always 
Do vcu somet lines 
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It is always possible to add z-^'o whole nurr'bers because 
there is always a whole number to use as a sum. Tr.is mears 
the set of whole numbers is closed under addition. 

It is not always possible to subtract two whole num.bers 
bc-cause there is not always a whole num^ber to use as the 
other addend. There is no whole num.ber n so that 3 ^ 5 = 
This means that the set of whole num.bers vs not closed under 
subtraction . 

Exerc ise Set l5 

1. Pretend you know only the set of even whole num.bers. 

Write a few of the mem.bers of the set. ^'^z ^'^y /^--J 

(a) Choose six pairs from, the set. Add 

them, usinr a form, such as shown at 25 even 

rhe rirht. (Rem.3m.ber that you can 1^ even 

use only the even whole numbers as ^0 even 

addends . ) 

(b) can you say about the sum for each addition 
you tried". ' ^ ^<jt^^ O/lJ^^ J^y^/^.^ 



When you add two even -'hole numibers, do you expect 
to :;;et a sum. which 's always cci? Alwa^^s ever/-. rMj ; 
Sometimies odd and scmietim.es even?: /^^J 

(dV How m.any pairs of numbers did you try? Try enough 
pairs so that you are sure of your ansv;er in (c). 

(e) Is the sum: of any two even wr.cle num.bers a num.ber 
in the set of even whole num.bers.-^ ^Is zr.e set of 
even whole num.bers clcs-jd under addition?' 'J^, 




2. 3RAI>;TWISTER: Sez A = [0, 3, 6, 9, 12, 15. 

21, ...J Think of all pa:rs of Set A such as 0 and 
2, 3 and 3. 5 a- . 9, and so or. Think of the sum 
of each pair. Call :hls set of surr,s Set B. Write 
S^*- 5 ^3 every member of Set B a member of Set A?|2(Cy 

3. Think of the set of odd whole numbers. Write a few 
.e:.fcers of the set ^ 3. 5.^ ^ //, /3, /f - - J 

(a) Choose six pairs from th-^- set. Add them. Use 
a form s - ' as shown at the 

11 oc^ 

right. (Remember that you 

19 

can use only the odd whole — 

X 30 even 

numbers as addends.; 

(c) You r.ave only odd num.bers in this set. Is there 

a number to use for a sum in each pair you choose ?(^^ 
Is the sum. an odd whole number i^j 
( uKpr> YOU add a calr of odd num.bers,. do you expect 

to ret a result which is always odd? "^Always evenl[fy 
3cmetlm.es odd and sometlm.es even?[A^ 

(d) How m.any pairs of numbers did you try? Try enough 
oairs so that you are sure of your answer in (c). 



-WO odd whole numJoer.s a num.be r 
within zhe set of odd whole numbers? Is the se. 
all odd whole r.urr.ters closed under addition? i/uCy^ 
iRAINTWISTER: Set A = ^, 7, 10, 13, Id, 19, 

=2, ...] Th:r..c of so:?.e pairs o:' Set A such as 1 and ^, 
; and 10, ~ and 7, and sc on. Think of the sut. of 
each oalr. Call this set of sur.s Set 3 Write Set B. 
T« any -ne-.ter of ^et 3 a -e~xer of Set A?'^' Is Set A closed 
under cdcitlon.- • ^ . . ^ 



9 t 



BRAINTWISTER SET 

Pretend you kuow only the set 
of numbers il, 2, 3, ^j. 
This means that in this exercise 
you may use only the numbers 
1, 2, 3, 

(a) Copy and fill In, wherever 
possible, the addition 
chart at the rir.:t . 

(b) Did you fill in each 





n 
J. 


2 ^ 


3 


11 




ft) 








2 










3 










1 ' 











space of tr.e cnar: 
(c) If not, why no-- l<r>f(jLir^'Xj^ claL4A^^^ pX-^XLt-' '^Lt^ 



Pretend you know only the set 
of numbers (6, 3, 10, 12, 



(a) 



Copy and fill in, wherever 
possible, the addition 
chart at the r:"*h::. 
Did you fill in each 
space of the chart? 
If not, why not? 






8 


10 


12 

1 


14 i 












i 8 Vl^ 
\ h^ 








i 

1 
















1 — 






\ 1^ 1 


\ 

! 


1 







etend you l-cnow only the set 

nunibers [l, 3, 5, 7 j . 

) Copy and fill in, wherev 
possible, the addition 
chart at the rl^.-it. 

; Did you nil in any 
space of the chart? 

) If ,nct, why net? , , 



i + 

\ 




3 


I 


1 

7 ! 


f 

\ 

\ I 

1 











i 3 











i > 








i ' 


1 { 








1 



In exercise 1 Is r:e set closed under addition? 



e y ere i s e 



exercise 3 



e: closed under addition' 



vr.e set closed under addition? 



MORj: PROrLiX 3CLVIN1 
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ERIC 



ERIC 



because 



■e car; a^sc wr-v.e 



T.-ls Tieans we 
.2, Then we add 



tr.e 32:ne 



we carrc* 



ossicle to add T.ore tr^ar 
:r-ar, two nur.bers to add; 
- exar.ple, :r we want 



anc 



; 9 



two nufibers at a t':.:ne. 
we :T7Jst ^roup .lust 

536. ^51, and 

cne operation. We can 
o this su-.. Or we can 



adc -t- ^--^^ 
write i 536 - ^51 ; 
w e add the three nur:t e r s . 

- -P^ *- We e xarr.c 1 e at the t op of this ; 

*"wo ^urcer: at a t ' ~^.6 . We r.ust ^roup ,^ 

'"'0 do tnls f c r 6 " -r 5 we can write 



and th: n add tris sur. to 536. V-'e couic 
•"^26 ''^51'^ 612) to show how 



;are we ::iust add jb'st 

:st two nur^.bers tore t her. 
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?r.e parentheses r.eans zr.a. 
inc >:e thlrk of z - ^ as 



rhis Tieans «'e are rrcuplrr tr.e 
:hls as one number^ 



(6 + 7) - 5 
number, l£. 



and 



2. Then the sur. Is o 12 cr Ic. 
6 -f (7 5) are each na.T;es Tor zhe same 

we r ro u o e d the n u t e r s did not 



:e wav In wnlc; 



change the sut.. '^'hen we group o { z^ as vC -f -r : 
or as 6 -f -i- 5), '-»fe are us'nr the associative property 
for addition . '*'e irust group the numbers by t>?os since we 
can add lust zwo numbers at a tlm.e. 



2. If we use the assc: 
write 3^-24-- = 



re property Tor addition tc 
would write t 



3 -f (2 - n 



Find each sum. Use the associative property for 



addition as w-s done above. 



0 ' ^ 



,'3 



for 



(a) 



(c) 



2 

6 -f 



= n 



Tell ho* zo CO en is operation: 
' !LLs ^ 0^ ^^--U'^- ^^^^ ^ ^-^^ 
^ 11 hew tc do this ccerat:ior: 

*i5hy :r.ust we /roup two of the : 
6, 7. 5? 



vO ; 



a] What is the result o 



:r.'::ers ir, acc 




r-- b - ^ ^ ^ - 



Are (3 
Ir. 'A*hat Wc 



different from 



Su-Tjr^ry 

Addinr of three numbers r.uso be done 
:wo steps, lou rr.ay add 63, 2^, and 

the order is 



52 in either 



net changed, 



t'fio ways 



^ S2 = 169 
106 = 169 



I 



The surr. is the san-.e even if we did 
rroup the addends differently. 
So, we can write 

(63 - 24} ^ 82 = 63 ^ (2^ ^ 02). 
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12. 



?inl what nu-"ber 



rer resents sc 



sentence is tri:e. 
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1 



_ n = n 



)es 



>r n = n 




and 3X9rcl: 



rRAINTk'ISTZR: 



Exercise Se- 



J. J ^ 




9 



Zero and one play special roles in .multiplication and 
division. The characteristic property of 0 is ^hat, for every 
whole number a, Cxa^axC^C, Also, Ixa^:. xl^a 
is peculiar to tne r\',-v.ber 1. 

The situation for division is .T.ore cor.plicated. If c 
denotes any wncle number, tnen c 1 c. If c is any count- 
ing number, then 0 -r c - C. but c -i- C is r-.eaningless . The 
expression C C is ambiguous. Tnese properties'^re derived 
frcir the dtrfinitiwr. of c -i- a - t as ano::her way of writing 
c ^ a X b . 

Because the product of every pair of whole n'umbers is a 
wncle n-v^T.ber, we say cnat the set of whole nur.bers is closed 
under multiplication. The set of whole numbers is not closed 
^under division. Chiloren will not use this language, but can 
understand that in the set of whole n-um.bers, although the 
;.^^era3icn of m.u. triplication is always possible, the operation 
of division is not always possible. 

The poin": snould be m.ade repeatedly "nat in t.nis unit, 
we operate on wnole n-um.bers ^2. o'^^Sil^^ another whole number . 
13 5 has no m;eaning as an operation on whole n*ur::bers. The 
fact "Chao the ser of fractional n'umibers is closed under tne 
operation of division is irrelevant in "cne context of this ^unit. 

Reversing zr.e order of factors (7 x 9 or 9x7) does 
not alter the product. Tnis property is cabled t.ne com-mutative 
orooerty of m.ultiplication. It -rffectively reduces the n^um.ber 
of m.ultiplication facts to ce remembered and is useful in 
sim.plifying calculations, 

Tne distributive property gives tne relation between 
multiplication and additicn. It ..s tne most general statement 
of tne role of addition in finding products. It is best 
explained by examples and a general s:^mr;oolic f orr/ula . For 
exam.ple, 7 x lo can be written as 7 x (IC ^ 3). The relation 

: X [10 ^ oj - ;7 X 10} -r X J; 
exemplifies t". 3 -.stric:.::-ve croperty ar;d snows how it can ce 
used to reoucr a proclam t- Kr.own multiclicaticn facts and 
additio:. . Tne disr -butiv- ^rzzerzy zi multiclicaticn over 
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The sncp se^^s z K'^r.zz 
coconut; ani - .lavcrs 
strawberry- ar.l cherr:^'. 



How niar.-' cnclces oi one .<ir.c 



3.nd one kind oT Ics crearr. c.06£ "ne 



neacmzs on ^ne cna^.ooarc anc r^a.- 



:-co^a: 



:.ne 



T.rai?:l:err'>* 



ca.-:e 

owing 

nolces. 

Cnerr}'^ 
Ice Crea 



Chocolate Cake 
Angel rood Cake 
Coconut Cake 



-, o c ^ o c ^ a- 



uSe i^ne cnarv^ ^.^c 
Hov many 
lavors of Lze crear.? 
Hovt n:?.ny choices do 
' Ice cream'^ 



now r^ny 



> o c; /-^ o c? 



he nave •7^•ltn o 



ca.>:e anc 



Could we -trake a z'r^rz of his cnolces 
words cake and ice crear. and letting zczs s: 
Would the c^nart Isok -Ike zr.ls"^ i^-' . 



:nout us^ng 
^nd Tcr the 
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MAKING A?i?AYS 



:)raw an array ^r.3,z nas 



Z::ercise Se^ 2 
cvvs and 



?or each of tr.e foi:.owir.g pairs cf r.uT.oers, draw an irray. 
The r 1 ^ r ^ n'>-jr. c er zells the n^ijaxb e r of r o>.' s o The second rjjir.b e r 
cells the n-jr/oer of col'^^'nns. Under ':^ach array, write the 
nur.ber of elements in the array. 



0 • ^ ; *^ 



5. 5.3 



^ , 2 



Drav; an array of 1^ ele.T:ent:s tnat has 3 rows. 



9. Draw an array th^t has -0 elements and 5 colums. 
IC. Draw an array t'n^.t r^as l6 elements and 4 rows. 



1 I 

a 



P136 




-39 




10. Sue has 2 watches and 5 different colored bands. Xake 
an array to show how niany ways Sue can .Thatch her watches 

( M M I J : : ^ 



and bands , 



a. How many rows must the array have? (c2 ^ ) 

b. How many columns must the array have? (5<rv <2.:) 

c. How many ways can Sue match her watches and bands? 

C/o) 

11. Paul has 2 neckties and 3 colored handkerchiefs. Draw 
an array to show the different ways he can match the 
neckties ind handkerchiefs. * . . } 

a. How many rows has the array? 

b. Hok many columns has the array? (3) 

c. How many matchings could Paul make? C*^) 

12, Linda iias some necklaces and some bracele:;s. Here is an 
array which shows all the ways she can match her necklaces 
and her bracelets. 



If Linda has ^ necklaces, hew many bracelets 
has 5^he? ^ ^ 

Write a mathp-^atical =jtr::Lence wnlch belongs 
w. th Che array . ( ^ 3 - / ^ ^ 
Hew many ways can Linda match her necklaces 
ar c bracele::s? ' -^ ) 



PROBLEMS 

Exercise Set 2 

Write a matna.T^ t.lcal senrerxe which gees 'wirr. each prcbler. . 
Draw an array if you n^ed ore. Beginr:!^^ v/irn croblem be 
sure you answer each question Ir a complete sentence. 

1. Write the n-.athen;atical sentence whlcn snows tne .Tiatchin^^s of 
a set of 2 thin^^r /;itn a set of 9 -nings. i x 9 -~ / B ) 

2. Write' tne r:^.tnematical sentence which show^ tne :r,atch^n££ 
of a set of 2 objects anc a set of 3 objects. 



In now rr^ny arrays ca." 



bots oe arranz.e:: ' 



Write the na 



the.naoicn] se-.ten:: . /* = 



5 X V ^ ' - 



Tne calendar is arrint;ed in 
is bivicleh into ? sov:^ • n 
the calendar? 

Sciiie Christmas orna; 
There were 3 0 marie: " : 
were :nere in the bo. 



A oar o: cn: 
;:},c;uares eacr 
car? 



:^ate ca: 

How ri^ny 
- s 
^ s 



. .ws of scj-ares. Each row 
10 w nany s q u a r e s are s : : c wn 0 n 

N 

acked in boxes of ^ rows. 



nn row. 

.1 



:ny ornarr.ern ^ 



ao divided into 2 row 
: " -es of choc:.\nte w^r. 



O 
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7.. There are o rows o: 
5 windows. Hex nar.y 

/ 3X5: 

• / r ' 

6. Candy "as arranged in 



wlncows 
window ■': 



canay in eacn 

/ 



rov: nas 



.iece s 



were m 



- . *tr W j\ . 



9. ?or our class iicture, t- :;;i.--.a 
rows. There were o c: 
children were ^here in 



zren iri eacn rcw. How rnany 




cox . 



. : ere--- 



2w v.cx:ij 



•J erasers we: 



niaKe r 

ea jn 



cin 



- C; - ' ' ^ 



eacn row , 



^ ■: dcos ecu"" 



■essary.j jJes 
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HOW TO SHOW MULTI?LICnTIC>: 



atlcn 



»ir*en we tninK, ta^K^ ru\ci wri..e ace.*, 

addiricn, we riave certalri ways of 
words and otner sjTnbcls, 

Write a matneT:a tlcal sentence >::-lcn snov:s tne adlition 



ana o . 



^4 ^ ^ 



a ^ 



How do you read ^Inls 



:t3 t ner.a tlcal sentence? 



W hat are t h e n o e r s 
What is tre nur.ber 
The S'^^,; 5 , Is tne resu 



ai:.ed? {OJJxyr^ ) 
callea? { ) 

0/1 tn.e adden 



Tnere is also a n-:atne.T^ticc 



idica te 



two nurr/oers ooeratec on are 



anc 



md the result is 20^ wv 



^^n->.r^tical sentence 



X 



T n e r. ^u.t. C'tr r' s a r. 

,:.er 20 is called tne 



are called : actors o: ^0. 
)duct of ^ and 5 « 



The croduct, 2C ^ is tne resu 
:tors - and 

"omcare these two r.atherr^tical se 
a) - . 3 ^ s c) - 



CI ooer 



;.; tne r.er.ter 




?l-5 



It is confusing to call tne parts of zr.e sent cs by 
the same nar.^s tecause the operations are different. The 
^ and 5 sentence (b) mus^ r^ve special na.-nes. Whiat 

are they calleo? w^nat'^is 2C callec? Tr^u^^A^ <^ >^ ^..Wx 5 ) 

Here are sor.e o^her .T^::n~'rriatical sentences. 

c) 5x0 - tO 1) j6x^2--p 

V/r.at do ve call t;ne 5 i-- senten.*-- (c)? { ^mL^^^ 

Wnat is the 6 called? >ax:i^<v 

Vriat is ^ne called? : ^.^.-sL^ ^ 

When we opera ::e on owe factors and get a product ^ 
we -ultiply. 

What are tne two factors ir. sentence (d)? ( 3 ^ ^ > 

^nat is tne produc::'- ^ . 

What n-u.T.cer is the nane of the product p ? .^2^- 'J^ ^Zyy^^ 
We do not >unow now, buo soon we will learr: now to :"lnd it. 



P"! 



We write a rriultiplicaclor. sentence like this: 
5 X • - 20. 

We read a. .T.ultiplica^^on sentence like tni_. • 

5 tir:ies ^ equal to 2C . 

5 tinies ^ equals 20. 

Tne na^T.es of the parts of a rr.ultiplication sentence are 
5 X ^ - 20 

A A >^ 

factor tlT.es factor equal s prcducr . 

When we operate on two factors and get a product ,, 
we T.ultioly . 



USI^G ARRAYS i:: MULTIPLICATION 



Exercise £er c 



ERIC 



Each pair 
rows and ::r:e n^^r. 
r.atner^^tioal sen 
each array. 



numbers listed below snc-r zr,e nujnoer o: 
jT-s in an array. Write zr,e 
i rells no: .•r;^nv elements are i: 



:er oi cc 



X o ^ i: 



5 - ' ^ / 



') Q 



5 X ? = ^ o 



r y «7 - 



Make a chart with ti-'o ciol-^nr^s as .r.:*ow.. belcw . Zorrrlete your 
chart. An e>:„::cl^. 1:- ^iven , 



Number of Rows and 
Number of Col'urns 
in Each Array 



Example ::; , 2 



i 17. 

21. 

2/ . 

23. 

25. 



'"'-^-T^hematlcal Sentence Wnlch 
Describes the Number of Elements 
In Each Array 



X 2 - IC 
15 



3 X - - 

_ X - 33 

X - 2- 
-C - c X ^ 

2-r ^ sxr 



£1 X ^ ^ 15 
n X ^ ^ 15 



X -V ^ Ip 
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V3IXJ 





Ilea; 



Multipllcatlcn \ 

i 

: V- 1 1 1 p 1 i c a 1 1 0 n \ 



vultlT:llcaticn 



- X 3 


- 12 


- 5 


. 7 






7>' -- 


3 S 






7/ ' 


7 











SX3 ' '5 
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X z 



X z 



- X 



a ccrr.c^er.e senter.ce , 



cars ccSw? 

A be;." CCCrC 

ani -c-e a^: 



L \' e a 



ccs::s i^, new nuch woulc 



- . nl nu e e s to rice his c i c y c 1 e e o ' : : e s e ; 




swar 




pairs CI gvT. SOCKS Ir. a ccx 



"a 3 c 



^..ere a 



coxes 

6 ^ ' 



:r gj-TT: SOCKS ^ now many pa^rs wi±^ ne riav 



rows of chalk In a box, and there are 



row , 



How r^any sticks of chalk 



7 X / z ^ 





o 
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^ X o 



O X ^ 



O::; array car. oe turnec 
TS array . Trls shows 



X /v 



X c: 



v,r.en we write 65 x ?6 in place of TS x 65, 
we are using the commutative property of multiplicaticr 
We can use the cornnutati ve pi'operty to reduce the 
" e r of r.u 1 1 i c 1 i c a i cn f a c t s we r.u s z r ememb e . 



2S5 



<^ o 



EKLC 



/ lI 

^ J 



/5 



2 - 1^ 



o 



~:c~j v;a:.z zo use zr.e 2a;r,e c 
2. 5 ^ cezj.!". C'** cuzz— r."" sever., '^'ou 
ise several techniques . Firs::, co 

y 

i 1 3 J t: : . o s e r. 'jjt. c e r s w r. i c n r.a e 
-sucr. as i;', 27, ere. If ::r. 



asa_r:. 



as a ai,_;_r. 
uc is ex':;rerr.el% 



0 u z z . 



ilerc, you iriay include tnose nurr^ters whose digits 
■yj^:. to 7; such as ic. 2 5:, 3-*^ etc. Now the !] 
-arr^e wo^ld 50ur:d Il^e t;nls: 1, 2, ^, , || 



i! 



EKLC 



9 




o 
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FINDING UNKNOWN F.nCT'CHS 



Exolcraclor. 



ERIC 



Earlier we zalkec about an opera tier, as tr.ir.king about 
z w z r.'u-T; 0 e r s a r. c. z^e: a 1 2". i r c n'urr. o e r , we zn^r.ri a o c u "o 

and 6 and ger we are using :r:j.lzl 

write zne ratnen;atical sentence: 



. Cd^^-^On. Can 



:e oceratec 



o X 



.T.atner.atical sentences 
sentences alike? 




iir^erent ^ 



tors to find the ^unknown 



p? ^c yc 



?iy t: 



:e tv:o 



le sentence / x <i ^ 



:ne two ; actors 



:ne 'un Known 



;r.e ser.ter:oe 



OA 



represents ? 
esents in : 



jj 0 you --vTi 0 w w n a n 'urr. t 
Do you know what nu-T/oer 
^ten:e .7. x ^ - now 



ERIC 



In cne sentence 5 x r = 
wha^ factor ':i.T.es 5 IC 
Ler us tr-y sonie cchers. 

5 X - 12 
t X 3 - 15 



r, ask yourself 



iMTiat niLT.cer 



What n'onber ioes 



Goes n represent? (-^/^ How do you know? C J? >i»%o^ 
t represent? How do you know? 

.50 



: 3 e 1 ' 



ley .:nov 
be : 



'^0 c u "uncer s "Z '^sr c;.3.n ^ o ~ 1 
ict s in order tc r;ul"ci"oI 



Exercise Set 11 



zr.e 



se: 



:es , 





X c 



p X p - p 
(Here ever>" 



is n^.issing, F ) 



EKLC 



?R03L£XS 



Exercise Set 12 



Write a T*atne.T,atl3al sentence which goes witn eacn : 
?ina tne jr.known factor. Draw an array if yoj. need one, 
sure you answer zr.e o/uestion in a c: ' 



:o-Le.i 



.ete sentence , 



news 



^nere wi^^ oe 



cla.ss 



.video into gz'oui s 



for so/uare dancing. How .T;any dance souares were there? 
Arrange 15 boys in 3 equal teaiT.s for a relay race. 



How rany toys will the: c be on each tear.? 



3 X ^ L /s 



ing 3 Easter baskets, Shv^ has one dozen 

sne put in each basket? 



^ed^eggs. How rany eggs c 



arranged his collection 



rows. H 

In a care gar^e 



rany butT:erflies did he have in each row? 



32 cards were arranged face-u 



^0 ... 



each row . How .T.any rows w^ere tne re ? 



:hildren who direct traffic were oi'vloed int; 



of £. How nany squads were there? 



:any weeks are there 1 

7" X - 5 5 o-^ >79t/ 



-^5 




ERIC 



s e 



X J 



use: 



8 : TO ^ ~ s y 
^3 a r-criCwr. isct^' 



ci ^ 



^0? 



: i.c*. alw:::yh: wrlv^^:. iiii - x ri - 1^, or n x 5 15 

These sen^ence^i snuw r.ul^lcllca oicr; . 
^ela::lcr.sr..r. T.ay ze szatec as a n:at:her:a^lcal 
sr. ^as a^'. islcr. . --ay ce wrltter: r. - 15 -r 5^ 

.s reaa r. *::^q'-.a.. s alviaea oy - . n is 

;*:'^r; 1:^, Is Z:\r crcduct. ar:c 3 Is t:he known 



lactcr 



we ::escrioe 



rinown factor ir. tnese? ^ ^^v^-^^,p 



x r. - 
cv.' al a 



z X 



C X 

s J 

7X -2. 
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When we rhinK of 6 and 2 and get 3, 
we are diviiing. When we think of a nijr/oer and 
one o: its factors and get the orner factor, we 
are dividing . 

There are cwo ways to suggest division 
with n^athematical sentences. 

1, we can suggest division by a multiplication 
sentence with an "^nknown factor: 

2 X n ^6 

(factor) ('UTiknown factor) (product) 

or 

n X 2 - 6 

(unkj^.cwn factor) (factor) (product) 

2. We also can suggest division by a n5.theT;atica 
sentence such as this: 

5 2 - n 

We read this sentence 

6 divided by 2 equals n . 
If we tnink of 5 and 2 and get we 
can write 



299 

J 



Exercise 5;er 12 
eacn r.ultlLllcat^on fact below, wrir.e rwc dlvisior 



:act 



rJca.T.ple: c X c - -ro ^ c ■ c 

- X 0 ^ r2 - ? - ? 

i ^ - - ^ 3 - 7 ^ 3 r 7^' J 

Rewrite eacn multiplication sentence as a division 
sentence. Find tn ' _nknown factor. 
Exarr.ole: T x n - 2S 25 - 7 n 



- X n - 25 cP 5 ' 3 -^-^ 10 . p X 5 = t3 i S ' ^~ ^ 

n X c 2- ^-/y^. 11. 8 X c - ^8 j>. 

^ = 5 

2 X t - 16 -2^1 12. n X 3 - 18 



- 3 =^ 

X - /6 r r ^ . t« X n - 1 ^ ^ 2 = ^ 



Exercl se Se 





O J c * d, . . 


^'nx new .' . 




t Sentence 


Usei 




i 


1 Exa.TiCle : 5 x d - n 

L 




' ^ 

-c 


! ■ 

t " v.. 

! ^ . X c - to 






. 1 — 1 J - c 




i 


1 


• 


1 


! . 5 X r. - 






I 
i 


^ . - t il*^ 

i 






i 


; C . C - C X 9 


X 


Z' ' ^ 

T 


i 


i "• ^5 - :■- - 12 




-I 3 








a 


( 

i 




. z 


8 








7 




. , ;p -1- 2o - n 




/■ 0 3 






























Si. 





y - 

O 
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JSINCr A MULTIPLICATION CHART TO DP/IDE 



Working Together 

In tne multiplication clnart^ the n'ombers a':: the top 
lefw side are rac.ors. Ni^jnbers in 
products , 



ana 
are 



e body of tne table 



The niultipllcatlon cr^rt can be ver;y' 
ision facts- To find n in ^8^6- 



;seful In finding 



-or exair.p^e^ 



you 



"6" unt^l you 



-^S. Begin wluh row 



Notice tr^ 



cllcw row 
falls in 



X z 



- c = b . 



:n:in-: n x o = -b. Begin >.'i:;h colu 



?C-L xCW 



^6** down 'until you zcrr.e zo -rS . >Jotice th-al 



-c falls 



X o 



, 30 



ose your r:u. 
each of these 



nart- zc 
iivlsion sentences . 



:he '^.'kt.o^^. numoer 



.2 -r 



:nr:oor 



:3 t::'.oro '. 
1. ^ n . ^ 0 o o • 



ERIC 



Exercise Set 



Use the r^ultlplicatlon chart tc find the unrcrown nur:ber. 

1. Co.T.pIete tr.e r:llcwlng division sentences usln^ the cnari: 



e, ol 9 

The nunieral 
:l:r.es. ■\ dirferer*"- 



g. 32 - 3 ^ 

^' h. 26 ^ 7 - 

1 . 6-t ^ S - 

J. ^8 - 6 . ? 

appears on the multiplication c 
r^theraatlcal sentence goes with 
5se niatheniatlcal sentences are: 

1 X ^ - - 

2x2=-- 



appear on the cha 



r.C'A? .T-a ny 

sr'rlte the r-ithe.Tiatlcal sentences whlc:". 
B^e sure ycu state the :\u~ber of rcv-s f; 

How .T^ny ::l-T.eo does 2- apoear on tne 
Write the r^a thereat leal sentences which. 

How manv t Ime s does a cO' ea r or'. "CT' e 



char-? 



ERIC 




1:. ■ s wit::'. 




ERIC 



X 




below 





divlciec: ecua^j.v on eacr. ci rr.e 



- 3. w 6 s w ^ ^ r. o 



-cw •'.any Deaas are or eacr. wire.-' 
e card catalogue has rows of 



f^a W6r ; 



irawers 



catalogue ; 



drawers of the card catalogue In rhe librarv 



now r^ar.y erasers are 



r^ao r.eacs o: ^ectuce r.-.s garaen. ir.ey 

everly divided Into 5 rows. Hew inar.y heads of 
lettuce were there in each row? ^ n \ 



lad 5 rov.s 
£ heads of 



^e: 



;e in 



carder . 



n rev; . 



Lds 



^ r:ave ^n n^s garoen . 



31 
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:nz cr z£-: 



Exercise Set 




shewn telov.". 



J i 



I ! 



3. FLr.c. tr.e 'jjiknowr. factor, 
a. 1 X r - - 
c . n X - - - ' 

c , 1 X n ^ 53 ^'J 
c . 72 X r. 72 -■ / 

8 . 923 X r. - 923 / 



Write the r:ul^^'^"^ 
267 array. 



-.^cat:^or. sentence belonging Z'. 



wr^^e twc 



Complete tne 
Example: 2 x 
a. 1x5 
c. 0x5 

c . 3x2 

d. 3 x : 



:w'ing sentences , 



0x2 



^ X 0 



o 

0 
0 



ele.T.enrs? ( y«i 



sic- 





ERIC 





ERIC 



Here is one array separated into two STialler arrays. 




r: is zhe nur.ber of dots in Array A. Hew 
riary dots are there in Arrav A? 



: the n^jjnber of dots in Array 
iots are there in Array B? 



are 



and Arrav 



elements in Array I 
)gether, is the result the sarie 



Dees 2^ = £ -r 1 



Dee s 



ERIC 



15 



X z 



s s 1 D ^ 8 w a 



:ne a: 



' array :an be fclaea In 
'c or se'jara:^ln^: rr.e arrav. 



e she w s c h e re la 1 1 or 



. A e : . 



, or 6a cr. S6para t«cr: . 

feke an array :'r 
9x13. ?lnd o 



squared paper 
different ways 



cr.ner ways . Fina o 
rite tne .T^thcT.atlca: 



L .flaxes . . 
different 



snow tne 



'::a t n e .T. a 1 1 c a ^ sen: 



A n 1 c 



■^.e rentences you wrote is ; nv 



"le product of D and 13 ? 
rs \'0u wrote is tne easL-:?- 



e sentt 



c: 




1 I ii 



? rtr 



i8 



-esay kr.ow. 



exa.T.tjle . 



!0 



8 



1 : 
I. t 
































L . i 






















Z 


























' ^ ! ' 

i 1 




I— 












i t 

















'! I 1 



: t s separately and add t: :i e n 
r elements Ir. *:he T 
X 1 c 7 X ' I C 5 } 

- X IC) -r (7x5) 
ro - 3c 
125 



c;et t:ne 



A n ^ r. w 

^ X 1 c 



■V X :c) 



I X 



ERIC 



:;5i>;3 the zistributive property c? :':jl?i?ltz;.tic:: cver ;oditicn: 




E-xa.T.ple: - X I5i - X (100 + bO -r 3) 

- X ICC) + (-^ X 50) + X 

612 

IC, J X lo2 - ^ X (/^ r^o T a) - (^X/^J ^ ^^^J {f/2y - 

-r i to ^ ^ 



C X 



- X 11. 



X - - 



> - -r^/?-'^ ^:-'^) ^'^ 



^ -y o 

o 

ERIC 




J .1 .- 

o 

ERIC 



- ^ = 2 o 



J JO 

O 

ERIC 
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0 ^ --9 

o 

ERIC 



ERIC 



> ^ ; X 3 



■Cv;. ) 



car: I : j x j x 2 ? (Yoj j^n 



X 



1 



I: we use zr.e a 



SCCCic 

2 X - 



:j X 



0 X 



^ 
J 



(3) 



i X 2 X 
- X 2 X 



(c) 

(a; 



, Use trie assccla' 
as was d( 



X 2 X 



aoc ve 



(2 X X 



Tell how to do this operatlor. . 
Tell how to dc'this operation: ^ x x 5; 



Wny must we ^roup two of the n-u^-nDers In r.ultiplyl 



Wnat is the^ result of 



.s the result: o^ 
' X 2 i : 




X 

X 2 j X - - 
X 2 ) X ^ 

5 sa.T.e n^UiTibe 
t wa V -1- s 1 J 



(:) X 2) 



3 X ,2 X -] 
ar.ci i X (2 

X 2) X 



X 



dif f ereri'C riarries 



;ren o 



?Q,r:, 3 X 



X ^) 



3-2 



:^ X J, X - 




USINC- THE .-.SSOCIATIv'E PROPERTY OF 



Exercise Sez 2C 



''rrove^ answers . 



".8 assccla'^l ve c r c o e r t^y j ' 



X r: X 



X ^ X ::) 



X ^) X 



X 



o X ;^ X 
3 X 10 
30 



<l X O X ^ 

2 . - X 2 X 6 

J . 3x3x2 



- X 2 X 
2 X 



3 X - 



X ^ 
X 2 



a ssociacl ve Droper'cy z i .T.ulclollca tion "co find ^he se 



> 1 

' i 



Exar.ple: 3 x ^0 - 3 x (4 x IC) 

- (3 x ^) X 10 

- 12 X 10 







X 








X 




15. 


5 


X 


90 






X 




12 . 


3 


X 


^0 


lo . 




X 


40 






X 


5C 


13 . 




X 


'^o 


17. 


7 


X 


80 






V 








y 


20 






X 


60 
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X X 



X ^ X Z - . - X ^ ; X 
- C X c 



- ,J X X ^ 



v^- X X 

— ^ X 



- X ^ X c 



X X 
X 12 



X , J X 

X c 

X ; 2 X 



X ^ ~* 



^ X 



^ ^ A 

12 X 



X ^ 



X - X ^ 



X J j X 1( 

2 ^ X 1 C 



C X vC X 



X c} X i: 



^ ^ , ^ X - w ; 

X X i: 
: 3 X IC 



X --^ 



^ X X 10^ 
(5 X X IC 
20 X IC 



- (o X -) X 10 

- j5 X 10 



X , ^ X ^ s 

^ r> X - ) X . 

o 2 X - 0' 



•J ^ 



X 



X - ; >; 
X IC 



X r . > 

X 1 C 



X z , X 



- X : c: X ^ ^ 



X 



X 



X 



. O X C X ^ L 



EKLC 



:C X 
:C X 



i^-'/^/oo - Zoo 
9 )^ /DO - 90 6 



c- s.'.cw tnat x ^ 



200. 



X 0 



:roug: 



ICC 



?u really 



:l::licatiorij 



2 t^J ^ /O^fS) 
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San pur ol starr.cs on a page in r.is ^ook. 
He put 7 stamps in a row. 

He made as many rows of 7 stam.ps as he could. 
3. Use co'^^rers or draw a picture tc show how Sam. arranged 

/ y y )r X A - 

>-c ^-^^-Q / X y / y ;r X 

owci....^b. / r / y ^ X / 

/ ^ X / / ^ 

^. Tejl In several ways how Sajr. arranged his stam;GS. 

5. Com-p^ete uhis mauhem.arical sentence tc describe the 

way Sam. arranged his stamrjs: 

^ ' 3 

cl - ( ? X 7} 4- ? . 



Ellen pur stam:ps on a page in her occk . 

She arranged as m.any of them, as she could in 5 rows, 

wim tne sa.me n-um.ber of stam.ps in each row. ^ ^ ^ ^ 

X X X y 

'Jse co'ur:rers or draw a picture to shew how £lle:: x / / y 

/ X y 

arranged her stamios, / / 

3o.m.plere ea::n of rhese senter.ces to m:ake it true. 

\a J Tne 2^ sram.ps were arranged as c rows of ? 

f 

s t a m.p s , w 1 r r. s t am.p s left over. 



'he ser cf 29 sra.mns was arranged as o sets o- 
? an:: a ser of ? . 



?12S 



Janet l^" star.ps a :^a</-r 1:'. ::e.'' c:o.«:. 

She arranged as n:any Inen. Siie c.- ::: in 5 rows, 

v;l:.h tne .1:^3 nj-mber of stan^L^s in eaon row. 

c. i'se counter's cr- draw a pictu:'e to sncw new June^ :^rra;i^ed 

; •' X >^ 

ner s^ ua:..^^. ^ y y y x 

/ ;r / ^ > X 

. ■ . . X / X >■ X >^ 

..ono^ewe ea':n o: ^nese sen::ences '^^ r.a/e tr^t. 

7 

;a y The 3:: otar/js were : rranj^;ec as - : owi; " ? 



s:^:r.ps, sith ? ota.T.ps left. eve:', 
(c) Tne ret o: J;;? s ' ccuid be bi:-re:,^cv 

set.., ,f and a se: na'/in?: ? rr^e^rber; 



Use couj-itc:^- : ..n^'. ,gs if needed to :.oi:: you c .nniete 
each of the. . -O to ::;ake it triiv. 



X 
4 
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Continue parrli;lcning tne bcox^s Inro the 
two plies. Each ui.T;e chat 1 bock is put with 
a pile., write on the chalriboarr. the riatheniatical 
sentence that describes the partitioning th^i 
far. Eventually tne sequence of matnerr.atical 
sentences will beccr.e: 



- '2x1). 11 
.0 - (2 X 2^ -h 



^ J =^ ; ^ X J ] -r 
Ij - v2 X -r 5 

Ij - (2 X i)) -r J 

13 ^ (2xc)^ 1. 
Er.phasize that 5 is tne T.o^t bocks we can 
put in eacn pile if we are t^ nave.- the sar.e n^urioer 
of books in eacn, ana tnai: -cohere will be 1 extra 
bouk . 

Help tne children to see by using a nathe^ 
rratical sentence wny there cculd not be as inany 
as 7 booris on each pile: If we wrote 

Ij - (2 X 7) -r 2 X /■ alreacy is r.ore tnan 

1 J . 

Re::;ind tne crrllzrer. tnat in the work they 
nave oeen doing, they nave beer, ^partitioning a 
set in^o subsets. 



It is expected ^nat yo;^ will guide the 
cnildren tnrough the worx on pages 35t and 3t^» 
Use diagra.TiS of counters as needed in connection 
with the proble.T.s about To.t. -s and Betty's pencils. 

Discuss orally tne chart at the bottc.'n of 
page ^.pp so tnat children understand how zc inter- 
pret it. 

uive particular attention to tne interpr na- 
tion of the two cnarts on ;age 3o^? vrith special 
err.phasis on the instan::e£ w.nere n is C, o, 
and 9. In your discussion of these charts b:. 
sure to cover these things : 

a. For the chart at the left^ wnat does 
each pair of wnole nur;;bers tell about partiuicn- 
Ing Tor.-s pencils? v;hich pair of whole riCsr^oei-s 
snould be used to answer the o'^esticns asked in 
tne prcolerr. about Ton". ^s pencils? 

*b. Do a similar tning with tne ch^r't a. 
one right relating r,o Betty -s pencils . 



to he Id 














.a *: 1 c a 1 3e t e r.c e 




Sue sets 












































: r' = 












I ?7 - 
























/. — 
























" =" / - 


:7 y s) ^ / 



























o 
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3 oo 

37:. 

o 
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•26 - 2) - X. 



/^''C - C /'^ -5 ) - r .'.5 J T 2 ; 



o 

ERIC 




ERIC 



ERIC 



X 3 



six ::housar.c: four nur.dred - 
four thousar.a one = ^QCl 
sever, hundred sever = 70^. 
ore rhcusard zer. = ICIC 



• O OK- — 



ICC 



:r.e se: 



.r.e se. 



ne set ol 



:ese sets m set notaticn. 

:C ever r*u.Tibers greater than tO but 



:3. ['.2, ^5, ^5, 50, 52, 5-^] 

odd n-umbers less than 2c but greater 
[2J , 25, 23, 21, 19^ 17} 



CO 'anting nunibers between 
[^5, nS, nO, 50, 



ana , 



f whole nunbers less than 12. 

, ^lO. .i. 2,^3,.-, 5., 6, S, 9, 10, i;] 
01 ^r.e cays o: tne weex wnose nafces Degir. 

; letter "s" [Saturday, S-onaay} 
of children in this roor. -who are two ye-rs 
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:or eacn 



i^heratlci:-:. sentence (cr two sentences if necessary^ 
.TDcler. and so^ve. Vivlze an answer sentence » 



oG people watcn6 
-four neccle bouirr 



tne Little League bal^ 
hoi: cogs. Hovv many people 



^y net dogis? (n ^ ^ 60, 60 - = n 

16 people did not buy hot dogs.) 

too.-: a ^rlp. On Monday he drove 36C .T.iles, 



A'ednesday 28-r r.iles , How r.any 



.es olo ne cr^ve a^tcg 



[ooC-h ^l^-!-2C't - n n - 
Mr. Brown drove 1,C63 r.lies,) 
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n ^ 3^ Ezzr. pair cf ar.>l3::s cost 33 cen::s.) 

■;-^T. drops. He snares therr. equally wltn 

r:^as. Hew rr,ar,y gur. drops does -^ach child 

r:=15 or I-^o^n £ach child will 

get 5 gurr. drops. } 



^r.e store 



a ^oal o: 
for 2 J cents 



^ents eacn. How : 

lC - n n ^ vj'erry 
should pay the clerk d4 cents.) 
a one dollar dill. How much change 



:e^ V6 



iror. tne cier-rc? [c-r r 
Jerry should receive 



^ lUU or 
cents chan;;e 
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0 
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o 
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^ 'J ^ 

o 

ERIC 




ERIC 
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ERIC 
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; , Spac e i 3 zr.e set: 

All ^ne Iccations 
: 1 V a r. d the s krr ab 0 v e , 
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zr.ese recresen^ a oar 



:ace'. ' 



r.ar.< vcu r.aKe or: ycur pap^ 
le idea cf zr-j^h. 
:ur teacher . 



The ilea cf beau*:7. 

The crease in a piece cf paper. 



o 
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■■^12" 

o 
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-.5 AC ,zc ^ 
C^x^ ^^^Mjl^ 
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Wcrking Togetsher 




.zj endcoir." ar.d all ocints 



ERIC 



0 vr . Tris "b 6 ci c ri3 r* 
rnl3 ::e^l vrhai: v;^ 



can aeve^cp zr.e 
he ouDil books 



00^ 



:r r.ay e^ec:^ ::o proceea cy worKing 
:e pupils uhe 



r.echod oi proceedirig vlj.! 
IS he hnov;^ v;hich v/i li be 
group. 



Colon ''V/onklng: Toge::her/ 
v.lcnouo the arrov; head 



cnx. 



r.ore oractsice 



unCi": ^n zl:^. ^ '^c aeveicp tine concept oi ray. Tne 
children Tiight be interested in obser^ving tha:: a r^ay 
''begins'^ at the endooint and "gees'' in one direc::ion 



course, the ray does no^ acti;ally 



r.ove — v;e are talking about how we think about repre- 
sencln^ it on rhe chalkboard or a piece of paper. 
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A ray has one endpclnt. A is zhe narie of the 
endpoint of the ray. A short way of -v-riting ray AB 
is AB". The endpoint is nar.ed f-.rst. 

This is a picr'^e of ray BA. A^nat is endpoint?/!^<*--^^ 

, A 3 

< © « 

Ray BA i. not rhe sar;^£ as ra^' AB. Can you tell why? 

The endp; inc of B.-, is B. 'r«-'nat is the endpoint of ABV/c.>*^Aj 

\\e can say tna'C a ra^ is the ^onion of the endpoint 
and all points on a line in one direction fror. this 
poino. 

T^r exar;ple, loo,-: at the line represented belov; and 
~he pcino on io labeled A, One ray is represented by 
ohe solid part of •:ne line. ?he other ray is represented 
cy one doooed part of the line. The point A belongs to 
ccoh rays repreoen::ed and is oal_2d the endpoint of Crither 
rav , 
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set CI ooin^s reoresent^ 



v.T.en tne taoie is r^.oved,-' 

^ /^K^J^ a^Mi£2^ ^ -^L^^^-.-^^^ ^ ^^^^^^ 

Xar:8 scxe other objects which represent parrs 



:here incre than one plane in space's 



We shall often use 'a sheet of paper placed on a 
rahle or desk top to represent a part of a plane. 



50 itself may ce thought of as containing 



O • • ^ ^ v-. ^ 



oiane . 
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plane: 



-/ 




'3 
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EKLC 



^^j^.- -tl-*^ -^^L^^rp-r 




/,'hlcr. cf zhe walls, floor, and ceiling represent 

planes which do not cress? (^^^ cj 

a) zhe floor and side wall 

h ^1 rhe floor and ceil ins: 

c; rhe back v;all and front wall 

0; the fr.-nt wa:.l and ceiling 



: paper ana openea 
it to fcrT: a tent a3 we did before. Does the foldet 
sncet su^.^est two ir*:ersec ting planes?^^'>:^j V;hat is 
the intersection in thlc case^ /4>ic-^iziJ^-^ x;^,^^:^ 

lor.pl ere this sentence. Two intersecting planes in 
space intersect ir a ? (£^^ 

If three different points of a line are in a plane, 
wha " can I'ou sav about the line and the olane? 



- r / ^ e A 

V.'e nave learned the following facts, 
a ; If t '.V 0 different lines in a plane cross, *. . e i : 
in .ersec tion 1 s one point . 

\\ If twt different planes in space cross, their 



: intersex 
"^e line. 



A : - 



2eg:r.s az A and passes th: jug:: B and then ccnes zazV: zo 
A •f.ltncur crossing 1 -self .^^^^Aui^??^ 

Ycur 2urve thncugn A and B is oallia a sir.ole closed 



:ne 



^ nc zz i n e T' s e ' 



--arts an., rasses ::nrcuen 




c s e a curve: 



^ 2 r- " g c ♦ ">■'—," 
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9. 



Trace the points of (A, B, C) on your paper. 



a) Draw AB. 

b) Draw the circle with center at A and passing 
through B. 

c) Draw a circle with center at C and a rad"* . 
equal In length to the length of 755. 

d) Drav/ a radius of the circle you just made. 

e) Is the length of this radius equal to the length 
of JSP.l^^>e^J 




10. a) Could the intersection of two .circles be the empty 
z^t^. ((^ma) Draw a figure to show your answer. 

b) Could the intersection of two circles be a set with 
exactly one point? ^^o^,^ Draw' a figure to show your* 
answer. ^O^^^ 



c) Could the intersection of two circles be a set which 
has exactly two points?^^^^ Draw a figure to show 
your answer. 



: to) 
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!!• a) 



Could the intersection of a circle and a line be 
the empty set?{yAt) Draw a figure to show your 
answer. ( / QJ 




c) 



Could the Intersection of a circle and a line be 
a set which has exactly two points? (UaJ) Draw a 



figure to show your answer 



BRAINTWISTER 

12. a) Could the intersection of two circles be a set 

which has exactly three ^olxxt^^.C'^^t^^^c^'^^^^ 

b) Could the intersection of a circle and a line be 



a se 



t which has exactly 3 points? 
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REGIONS IN A PLANE 



Objective: To develop the idea of interior and exterior of a 



simple closed curve; to develop the understanding 
that the Wion of a simple closed curve and its 



Materials: Paper, pencil, ruler, compass, chalk. 
Vocabulary: region, interior, exterior, triangular region. 



The development in the pupils' text is in 
sufficient detail to be followed: 



Ex. 1 - 7 develop the idea of interior and 
exterior . In Ex. 1 - 3, v/e are really talking 
about three sets of points — the triangle is a set 
of points, its interior is a set of points, and 
its exterior is a set of points. - In Ex. H - 6 
concerning the circle, we are again talking about 
three sets of points. Ex.. 7 checks the pupils « 
understanding of these tl-iree sets of points. 

Ex. 8 and 9 develop the understanding that 
the union of a simple closed curve and its inte- 
rior is called a region . 

In Ex. 2b, Exercise Set 10, children may not 
be able to answer independently that this is 
named a circular region . Iti is hoped that some 
children v;ill be able to do so independently. 
Bx. 8, 9, and 11 use the term, circular region. 



interior 




.lied a region. 



circular region. 



Suggested Teaching Procediores: 
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REGIONS IN A PLANE 

Working Together 

1. Draw a picture of a. triangle. Trace the triangle 
with a blue crayon. 

2, Color the part of the plane inside the triangle 
red. The set of points you colored red is called the 
interior of the triangle. 

5. Color the part of the sheet outside the triangle 
yellow. This set of points which you colored yelloW is 
part of the exterior of the ^^^^"6^^- [ ^^j^^^^E^iy^^^ J 

The set of points of the triangle is not in the 
Interior arid is not in the exterior of the triangle. 

4. Use your compass to draw a ci'.rcle. Trace 
circle with a blue crayon. ' ^ ^ 



of the circle red^^ y^^^^***^^ 
of the circle yellow, ug/Ltu 



5 Color the interior 

6. Color the exterior of the circle yellow, ^ ^ifUlmt 

7. Mark a point of the circle. Label it A, Is 
point A in the iaterior of the circle?.(7U3r) is A in the 
exterior of the circle? (7t<r) Mark another point which is 
not in the interior of 'the circle .and is not in the 
exterior of the circle. (aO ) 

8. Draw a triangle with blue crayon. CpLar the 
interior of the triangle blue also. 

9. The part of the plane colored blue is the union 

Tl?e uMoiT^a' simple 6losed curve and Its Interior- 
Is called^a plane region . The one you colored blue Is 
called a triangular region . 



i»7i» 



Exercise Set 10 

a) Draw a triangle. Color the triangle and its 
interior red. 

b) What is the name of the part of the plane which 

l8 red? ^^^U-a^s^^a^ Au^i^^T^J 

c) What is the name of the part of the plane which is 
red? (tic £^cA^U^ixAx Xu^xh^) 

a) Draw a circle. Color the circle and its 
interior blue. 

b) What do you think should be the name of the part 
of the plane which is blue? ^,.^;<>^^^;^^^^ 

c) What is the name of the part of the plane which is 
not blue? (x^i /s^^U^ ,c.^/tc/^^ 

Look at the figure and the labeled points, 
Ai 




Which sentences are true? 



E is: a) a point of the triangle. 

b) a point of the interior of the triangle. 

c) a point of the exterior of the triangle. 

d) a point of the triangular region. 
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4. P is: a) a point of the t ri angle. (^^ 

b) a point of the . interior of the triangle. 

c) a point of ,the exterior of the triangle. 

d) a point of the triangular region. 

5. G is: a) a point of the triangle. (^J 

b) a point of the interior of the triangle. 

c) a point of the exterior of the triangle. 

d) a point of the triangular region. 

6. A is; a) a point of the triangle, (oy cLJ 

b) a point of the interior of the triangle. 

c) a point of the exterior of the triangle. 

d) a point of the triangular region. 

7. Mark a point A and a point B at least two inches 
from A. Drav/ a circle with center A and .with "55 
a radius. 

Which endings are correct for the figure in Ex. Y? 

8. A is a point of 

a) the circle. 

b) the interior of the cirD.ie. 

c) the exterior of the circle. 

d) the circular region. 

9. B is a point of (j^j^^<) 

a) the circle. 

b) the interior of the circle. , 

c) the exterior- of the circle. 

d) th^ circular region. 




476 

o 

ERIC 



P290 



10. Mark a poiiiC of the exterior of your circle. Label 
It C. 

11. Mark a point of the circular region. Label It D. 

12. Mark a point which Is not In the Interior and not In 
the exterior of the circle. Label It E. 
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ANGLES 



Objective: " To develop the understanding that an angle is a set 
of points satisfying the following conditions: 

1. It is the union of tvjo rays v/ith a common 
endpolnt , 

2. The rays do not lie on the same line. 

3. The common endpoint of the rays is called the 
vertex. It is also the only member of the 
intersection of the rays. 

^1, Each ray is called a side of the angle. 

Materials: Paper, pencil, r^aler, chalk, chalkboard, styrofoam, 
toothpicks, compass , 

Vocabulary: angle, vertex. 



Suggested Teaching Procedures; 



The teacher points out parts of angles repre- 
sented by various objects he shov;s his class. He 
can ask the children to point out other examples 
of parts of angles they can see in their classroom. 
These may be parts of angles represented by edges 
of their desks which meet, line segments which 
meet at the corner of the room, the edges of their 
books which meet, the different angles their com- 
passes partially represent when the opening is 
changed. Children may recall angles they have 
seen represented in bridge structures and in 
street intersections. They may think about the 
angle suggested by the cross-bars of a telephone 
pole;- they may point out the angles partially 
represented in some letters of the alphabet. The 
teacher or the children may make pictorial repre- 
sentations of these examples on the board or with 
toothpicks stuck in styrofoam. At this time the 
teacher may find it helpful to conduct a lesson in 
paper folding to illustrate the representation of 
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angles. She should Give the children an opportun- 
ity to label parts of an angle with the correct 
terms , i.e., angle, vertex, ray . 

The "Working Together" section might then be 
done together as a class activity. 

In Ex, 2 of "V/orking Together" the second ray 
should not be drawn on line RS, If it v;ere, this 
would make both rays on the same line and an angle, 
as v/e have defined it, would not be formed. 

Ex, 6 gives the symbol for angle and indi- 
cates hov/ angles are to be named, 

V/hen drav/ing representations of atngles, it 
might be a good idea to have them in various posi- 
tions so that pupils do not get the notion that 
one of the rays of an angle must be parallel to 
the bottom of their paper. 
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ANGLES 

V/orking Together 

1. Mark a point R on your paper. Draw a ray with 
R as endpoint. Mark another point on the ray and label 
it S. 

2. Draw a second ray with R as endpoint. Do not 
draw it on Mark a point on this ray and label it T. 

Does your drawing look something like this? 




■« 

This drawing represents a nev/ geometric figure called 
an angle . 

An angle is the ^inion of two rays which have the 
came endpoint but are not on the same line. 

In the figure, R is the vertex of the angle. TY\e 
endpoint of both rays is called the vertex of the angle. 



480 



Each ray is a ray of the angle . RT and RS are 
i'ays of the angle In the drawing. 



;5. Part of an angle is represented •Ijy two e(;Jges of 
your desk which meet at a corner. ^ 

*a) Wha^ represents the vertex of the ang;j.e?(^^^ ^^^-^^t^^- 

b) V/hat represents the rays of the angle? 

c) V/hy dc we say these are onlv part of the angle? 



Do the hands of a clock suggest an angle '^^/.Tf so, 
represents the vertex? l^fhat repjpesents^ the rays? . 



5. Describe other things In your classroom which . 
suggest an angle. 

6. In each angle pictured below, /iame the vertex ^ 
and the rays. ' . 

B 

^— > 





. E 
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We name the first- angle In the picture ^BAC ' or 
/CAB. Either Is correct. The middle letter must be the 
label for. the vertex. 

7. Draw an angle. Label It /SRT. Did you put the 



correct letter at the vertex? (^/Pj 




8. Below Is represented /BkC, Copy the picture 



on your paper. 




a) Choose a point on AB different from -A and 3 arid 
label it D.- 

b) Choose a point on AC different from A and C and 
label it E. . 

c) Is AB the same ray as T^">(^jt4^J 

d) Is- AC the same ray as AE? 

4 

e) Js /;BAC the same angle as /pkEI (^^J 

■ / 

No matter how we label an angle, the middle letter 
always represents the vertex. • 



482. 



i92 



9. Three points arfe shown below. 



•D 



•E 



V/rlte on a sheet of paper, the. words that complete these 
sentences. 

a) There Is ? ray through D and F v/ith 



endpolnt P. 

b) ■ There 1l 
endpolnt P. 

c) There Is 



v/lth vertex P. This angle Ic labeled 



ray through P and E with 



angle containing D and -E 



or 



■ Exercise Set 11 

1. Here are three rays. Each has the en^lpolnt A, Name 
three angles. 
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2. a) Mark a point C on your paper • Draw a picture 
of two angles which have the point marked C 
as a vertex, 
b) Name the rays of each angle. 

5. a) Mark a point A on your paper. Draw a picture of 
at least 4, angles which have the point marked A 
as a vertex. Do this by drawing 5 different 
rays, not on the same line, with A as endpolnt. 
Choose a point different from A on each ray. 
Label these points with the capital letters 
B, C, D, E, and F. 

b) ^ Name the rays of each angle. 

c) Name each angle. 



/34C {§ ^ /CA^ fil^ Z^-^^, l^^'^^ 

Zs^o^ Z£'^''^ /^■C -^■^ Z^lf 
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BRAINTWISTERS 

Try to repeat Ex, 5 by using only 3 rays (no two of 
them on the sar'^ line) with A i.s endpolnt. Did you 
get a picture of four angles? How many angles 
does your picture represent? 

( 3^ Mn^cjL. , if ^ > j^/Ufto^ ZbaC, JLcao ^!^^ 




Try to repeat Ex. 5 by using only ^ rays (no two of 
them on the same line) with A as endpoint. Did you 
get a picture of at least four angles? ^^^ie^) Did you get 
a picture of exactly four angles?^^How many angles 
does, your picture represent? 
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ANGLES OF A TRIANGLE 



To develop the understanding that even though a. 
triangle determines three angles, these angles have 
some points which are not a part of the triemgle. 
This is true because angles are formed by the union 
of rays v/hile triangles are formed by the union of 
line segments. 

Paper, pencil, ruler, chalk, 
vertices. 

Suggested Teaching Procedures: 

The objective as stated above is a difficult • 
.one to comprehend. The "Working Together" section 
is designed to reach this objective through a 
series of activities. Best results might be 
obtained -by following the pf|cedure as given in 
the pupils' text. 

You may want to go over the "Working Together" 
section using the chalkboard and with the pup.Us« 
text closed. 



Objective: 

Materials: 
Vocabulary 
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ANGLES OP A TRIANGLE 

Working Together 
1. Look at the points below which are labeled A, 
B, and C. They are not on the same line. Mark three 
points like this on your paper and label them. 




2'. Draw: A^ 
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Write on a sheet of paper the v/ords that complete these 

r • • 

sentences. / ^ ji \ 
a.) AB, AC, and BC form a- ?_ . 

b) The angle with vertex A which contains B and C 
Is called ? . i^/BACo^ /C^ffj 

c) The angle with vertex B which contains A and C 
Is called 1 . (J^^ ) 

- d) The angle v/lth vertex C which contains A and B 
iLi called ? . (L^^^ ^ Z^^^y^ 

4, Mark a point of which Is not a polut of AB. 
Label It D. ' ■ ' 

5, Mark a point of BA^ which Is not a point of AB. 
Label It E.- 

6, Mark a point o v;hlch is not a point of AC. 
Label it F. 

Does your drav/ing look like this no\il(^^X^) 
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7- Are D, E, . and P points of the rays of the 
angles you named In Ex. 3? {>^^^J 

8. a) Are D, E, and P points of the trlahgle?^^ 

b) Are D, E, and P points of the 'Interior of 
T;he triangle? ^^w>^ 

c) Are D, E, and P points of the exterior of 
the trlangle?^^ ^ 

■ Ex, .,3 shows that a triangle suggests three, angles. 
These angles are not part of the triangle. This Is true 
because a triangle Is made up of segments smd an angle Is 
made up of rays. 

Remember when we studied circles we spoke of the center 
of a circle. The center Is not part of the circle. 

In the same way we say ^ABC, ^BCA, and ^CAB are 
angles of the t^rlangle although they are not part of the 
triangle. We call the vertices of these angles the vertices 
of the triangle. Vertices is the plural of vertex. The 
vertices of a triangle are the endpolnts of the segments of 
the triangle. 




9- Draw a triangle. Label its vertices D, E, P. 

a) Name 

b) The three 



i^x-tiw ti urj.ang±e. ijaDe± its vertices D, E, F. 
the three angles of the tvlsxiEXe ^^j^-jf^ /^^)^^ /j^£'/rj 
three angles of a triangle suggest how many .vS^'>^^d^c^* 



Exercise Set 12 
Make, drawings to repi?esent 

1- A line < ^ , > 3.. A segment^ 



2- A ray <- » 4, A simple closed curve 

.'(89. 
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5. A triangle 

ft. A circle 

7, A polygon 

8, " Two lines which cross 

9, A quadrilateral 




^ 10. Three lines which cross but not all in the same 
point 
11. An angle 




IS. The union of a triangle and one angle suggested 
by the triangle j^y"^^^^ ^ 



13. A triangular region 
using the drawing below name: 

1^. the intersection of AB and '^.(jL0<:^sJ 

15. three different triangles. (^^<3C^ Acx>^ a >^aZ)J 

16. a segment v/hich is not a side of a triangle .(S? ^^"i ^ i^: J 

17. ^a point of the interior of some triangle.^^ ^6^€iSic^^<<jyf«^ 

18. a point of the exterior of triangle ABD. Q") 



j 



19. 



the intersection of AF and (^^x^'iyHt2>J 



20. the intersection of ^ and m . ^-•'^^c/^ /i£t 

21. the intersection of and 5D. Ij^u^rtc/Sty tiy^^tJt^KA^ 



22. the endpoint of AE. ^) 
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Which sentences are true? 

23, The Intersection of two different planes may be:^^^j 

a) a line, 

b ) the empty set, 

c) a set which has exactly one point. 

d) a plane, 

2h. The Intersection of a line and a plane may be:(^<,A^ 

a) a set which has exactly two points. 

b ) the empty set, 

c) the line. 

i 

d) the plane. 

e) a set which has exactly one po^nt. 
BRAINTWISTERS 

25. The Intersection of a triangle and a plane may be: 

a) a set which has exactly one point, ^^^^^"^'^^ 

b) the empty set, 

c) the triangle. 

d) a set which has exactly three points. 

e) a set which has more points of the triangle than 
can be counted but not all the points of the 
triangle. 

26. The Intersection of a circle and a plane may be:(a,4^,fl^ 

a) a set which has exactly one point. 

b ) the empty set. 

c) a set which has exactly two points, 

d) a set which has exactly three points. 

e) the circle. 
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